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An Explanation 


We are sorry that the March issue of THE 
SCIENCE COUNSELOR is so late in reaching 
you. Difficulties in the adjustment of the sched- 
ules of the editorial, clerical, and production de- 
partments have put us well behind schedule. We 
are reorganizing our staff, and future issues will 
reach you on time. As all members of the staff 


are full-time teachers and have many other duties, 
we ask you to please be patient for a short time. 

THE SCIENCE COUNSELOR was established 
with the wholly altruistic aim of improving the 
teaching of science. It has no other purpose and, 
for this reason, has always been staffed with in- 
Service teachers and educators. We will continue 
this policy and will in the near future have the 
help of other science educators in our area. 

J.PM. 
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Odenbach Seismic Laboratory II 


e Angelo Lamendola 


TECHNICAL DIRECTOR OF ODENBACH SEISMIC OBSERVATORY AT McQUAID JESUIT H. 8. ROCHESTER, N. Y. 


This is the second article on the Odenbach Seismic 
Observatory. The first article appeared in our December 
1960 issue. 


A. M. D. G. 
Part I! — Odenbach Seismic Observatory 


In the previous discussion our readers were given a 
glimpse of the history of the Odenbach Seismic Observatory 
from the students’ perspective. This paper will endeavor to 
describe the “whys” and “wherefores” that caused teacher 
and student alike to embark on so seemingly an ambitious 
undertaking. 

All this began two years ago on the first of September 
1958. At that time I had offered my services to McQuaid 
High's Science Club as a volunteer. This led to the begin- 
ning of an unusual association with a remarkable Jesuit 
Scholastic, a teacher-scientist, Mr. Roy Drake. This teacher 
completed his three year period of teaching, his regency, 
last June and is presently commencing his theologate at the 
Jesuit House of Studies in Weston, Mass. Mr. Drake 
majored in physics and has a Master's degree in Science 
Education as well as a B.Sc. It is interesting to note that 
he is an accomplished cellist, a former member of a 
symphony ensemble. 

In the course of our association Mr. Drake and I dis- 
cussed the urgent need today’s willing and capable high 
school students have for proper facilities and guidance in 
more advanced scientific techniques. 

Our first consideration was the choice of a definite plan 
for an extracurricular program that would appeal to the 
students and yet afford profitable gain to them. It definitely 
could not emphasize construction of electronic or mechanical 
gear. This is the sort of thing associated with radio kit 


Fia. 1. Paul McAvinney, last year’s student director, examining the apparatus. 
(Courtesy of the Rochester Democrat) 


building or “hot rod” car mechanics. We felt that we had 
need of an activity which would bring our boys together 
in group projects but at the same time provide working space 
facilities, “lebensraum” for the lad who is fitted and mature 
enough to work alone. We had to provide for two different 
types of individuals. This is the same case in many pro- 
fessional research organizations. Accordingly, we proposed 
to model our Science Club, as we then called it, after the 
professional research group. 

Now we had something tangible from which to make a 
beginning. The next step was to choose the area or areas 
in which the students were to devote their energy and 
talents. Here again we treaded softly and slowly. Should 
we build a baby cyclotron? a radio telescope? electronic 
computer? We decided that a Science Club should operate 
in all phases of science but we felt that we should develop 
one major project in which all members of the Club could 
and would operate. 

We had available to use three adjacent rooms of about 
225 square feet each. Across the hall we had a fourth un- 
finished room with a useable floor area of 600 sq. feet. The 
three rooms were used respectively for workshop, biology 
laboratory and, lastly, advanced projects. They also provide 
space and facilities for interested members of the science 
faculty to carry on small, private research projects. The 
fourth and largest room was converted into what is now 
the Odenbach Seismic Observatory. 

How and why did we decide upon seismology? After a 
number of conferences Mr. Drake and myself determined 
to investigate the feasibility of constructing a seismic vault 
and of obtaining the necessary instrumentation. At the same 
time we agreed that seismology would be one area of oppor- 
tunity to the students but the study of other disciplines in 
science was to be encouraged to maintain the individual's 
broadness of outlook. We also noted that basic researches 
were to be especially emphasized rather than applied studies. 
Therefore, a project in seismology would be the first step 
in our overall program. We felt, too, that since the Jesuits 
are pioneers in this science, advice would be plentiful, and 
also. the very nature of seismology is such that work could 
be done at a truly basic research level. 

From September 1958 to January 1959 Mr. Drake and I 
inquired as to the obtaining of materials, the acquisition of 
instrumentation and the correct design and development of 
such a station. We discovered that many boys were willing 
to help. Quite a few parents and private individuals were 
likewise interested. Work commenced seriously in January 
1959. In precisely one vear, six months and nine days later 
we formally dedicated our Observatory. 

We feel that this program can provide an outlet for a 
number of diversified student interests. I am listing a few 
beginning with the areas demanding least capabilities and 
progressing to those areas demanding more. I hasten to 
add that these latter sections need to be adjusted to match 
the students’ capacities. The following are the divisions 
of seismology in which interested and qualified members 
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of the Science Workshops will have an opportunity to 
participate : 


1. Tending the Seismograph 
a). Changing Records 
b.) Developing Records 
c.) Checking and Maintaining Precision Clock 
Accuracy 
d.) Logging Station Records 


2. Participating in Observations for Theoretical Studies 
Under College Sponsorship 


3. Studies in Instrumentation 

a.) Seismometry 

b.) Recording and Associated Optics 

c.) Electronic Time Instrumentation 

d.) Very Low Frequency Time Transmission 
Receivers 

e.) Micro-barometric Instrumentation and Allied 
Meteorological Instrumentation. 


The requirements of the first category can easily be ful- 
filled by the average student. The second category can 
accommodate the average student but offers the superior lad 
opportunity to develop and satisfy his intellectual interests. 
The third category seems to show much promise for original 
work but still within the capability of the student. I hasten 
to point out that in this area we must provide careful, 
experienced and mature guidance on the part of the adviser. 

Let us for a moment discuss the possibilities in this last 
section, seismometry. 

The seismometer in its many forms is basically a com- 
pound pendulum, the physical pendulum. Its application to 
seismology is infinite in variety bringing in the use of 
many other principles in classical physics. Clearly, this is 
an outlet for motivating and arousing the student in a 
so-called dry section of physics. 

What we propose to do is the organizing of a two phase 
development and design program. In phase one the students 
will obtain suitable seismometer blueprints, do their layout, 
construct and test an already accepted design. In phase 
two the students will design, test and develop an original 
instrument. 

In this second portion of the program the adviser can 
actively participate at his level, ie.. conduct a higher 
mathematical analysis on the developmental seismometer, 
plot curves, assemble related results and publish his report. 
Likewise, even though the students operate at their level. 
they can still participate as much as possible in the 
teacher's work. 

All this dovetails very nicely into the scheme of physics 
education. The principles of the pendulum and also those 
of electrostatics and electromagnetics are thoroughly ex- 
plored in a “sugar-coated” manner yet in a way that has 
the student reaching for more. In this regard we have dis- 
cerned a sort of “bootstrap” phenomenon occurring among 
the students. I mean by this that student members of the 
Science Club attain a profound interest in their science study 
which carries into the classroom. The work they do in 
class is then applied in their extracurricular science activity 
and vice-versa. 


The area of seismic recording techniques is yet another 


Fic. II. Daniel Doell, first student director, examining seismograms. 
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field in which fruitful work can be done by teacher and 
student alike. Originally, seismic records were produced 
by the scratching of a sharp point on smoked paper. The 
recording was then preserved by the application of a 4 to 1 
solution of alcohol and shellac on the paper’s smoked sur- 
face, a rather tedious and crude method indeed. Interest- 
ingly enough, a few observatories still have one of these 
instruments in operation. Two other more favored record- 
ing methods appeal to us at the present time. One uses a 
photographic paper and light beam galvanometer system. 
This is the more ideal system because of its accuracy, 
stability, relatively low cost and simplicity of maintenance 
and operation. The second recording technique and the 
most modern employs electronic methods. 

Visible electronic recording systems for seismology repre- 
sent a bright, promising area for experimentation but the 
accumulation of experience in general seismic instrumen- 
tation is advised before tackling this phase of seismic work. 
For example, one fundamental problem is the need of high 
gain amplification with the instrument output matching 
resistance being rather low. anywhere from 100 ohms or so 
to a couple of thousand ohms. This is overcome in some 
units presently in use by employing a light integrator 
configuration thus changing the original electronic energy 
from low impedance into light form then via photo-cell 
back into electrical high impedance input, employing what- 
ever magnification (gain) is desired. One technique is, 
therefore, apparent but there is room for improvement and 
the feasibility of working out other visible recording 
methods. This is a possibility that can be profitably ex- 
plored and one on which we are working. 

Since some of these systems employ optics, the student 
will have a chance to work with prisms, lenses and more 
sophisticated hardware, e.g., light wedges, collimators, light 
integrators, etc. New concepts could be introduced, per- 
haps an evaluation of fiber optics components. 

As is by now discernible to the reader, seismic instru- 
mentation can acquaint the student in the following areas 
of physics—mechanics, light, optics, electricity, magnetism, 
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electronics. The basic project for which we have instru- 
mented is the study of microseisms. A microseism is de- 
scribed as a tiny unceasing vibration of the earth associated 
with weather phenomena, voleanic action, or moving or 
turbulent masses of water. The poetic among seismologists 
refer to microseisms as “the earth’s breath.” The work we 
have begun here at McQuaid is correlation of the cold 
weather fronts coming into Rochester over Lake Ontario 
from Canada with a corresponding increase in microseismic 
activity. It would also be interesting to study resonance 
coupling phenomena between the air, water and earth 
masses. This latter study entails the insertion of a seis- 
mometer in the lake.’ So far, we have installed the necessary 
minimum of meteorological equipment. You will possibly 
note that here again we have accommodated vet another 
scientific discipline. 

Modern seismology is demanding improved timing systems 
of the secondary type to be employed for added accuracy 
and also when electromagnetic storms make radio time 
signal reception impossible. To increase reception accuracy 
and stability the National Bureau of Standards has initiated 
a 20 kilocyele per second time service. Once again we have 
another possible project, construction of a 20 kilocycle 
receiver to go with a proposed electronic secondary time 
standard* We have plans and much of the basic equipment 
for these two units. In time our observatory will be out- 
fitted with more than adequate equipment. 


Now that the station has been completed and is in the 
process of becoming established we must make plans for 
this continuing project. I see no reason for simply taking 
down observations, reporting them to Coast and Geodetic 
Survey and filing away our seismograms. We have a well 
built research tool that can be improved upon and used 
for original studies, a research complex that, perhaps, may 
lead us to some sort of basic discovery. With this in mind 
we must implement the station with whatever equipment 
is deemed necessary for efficient, modern operation. This 
sort of thinking can benefit student, teacher and community. 
The last group has shown quite an interest in our under- 
taking and in the earthquake report service we have been 
able to provide to our locality. Our Observatory has truly 
proved itself not only a student accomplishment but also 
a fine civic achievement. 


Fic. II. Recording apparatus. 
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We think it significant to have us sought for advice on 
tremor originations and to be able to report accurately on 
their time of occurrence and energy. For instance, last 
June, on a Saturday, a business man here in Rochester 
expected to fly to Brazil in the evening and wished to visit 
Santiago, Chile, possibly during the week. He inquired as 
to whether it might not be too risky to stop there. Since 
the city would still be in danger, after the May quakes, we 
advised against his visiting Santiago. This point was further 
emphasized when another disastrous temblor occurred the 
Monday following his conversation with us. 

There are many more instances such as this. At one time 
this past vear we were called upon by a farmer 18 miles 
south of us in Honeoye, New York. His problem stemmed 
from the fact that for a week or so he had been experiencing 
strange goings-on. Dishes bounced on his table, then, just 
as casually, bounced off the table. At one time the table 
itself did a “shake, rattle and roll.” We investigated. in- 
quired about the vicinity and discovered that prospecting 
for «a well was being done in the area. 

We ran a further survey and, sure enough, this was the 
cause of the farmer's strange kitchen disturbances. 

Our most memorable happening was the recording of the 
severe shocks at Mt. Hebgen, Montana in the middle of 
August 1959. This happened during our testing period. 
The instruments were being checked for sensitivity with 
respect to distance of tremors from our station. This quake 
proved to us that our equipment was certainly sensitive 
beyond a doubt. Since then, we have literally recorded 
temblors occurring at different points over the globe. To 
make this last incident even more noteworthy to us. Mr 
Drake received, in behalf of the members of the Observa- 
tory, the following letter of praise from the Coast and 
Geodetic Survey. I feel that this is tangible evidence of 
our first significant, albeit small, contribution to seismology : 


U.S. DEPARTMENT OF COMMERCE 
COAST AND GEODETIC SURVEY 
Washington, D.C. 

Sept. 1, 1959 
Mr. Roy Drake, S8.J., Dir. 
McQuaid Jesuit High School Seismic Observatory 
1800 Clinton Ave. 8. 
Rochester 18, N. Y. 


Dear Mr. Drake: 


We wish to extend to you and your staff at the 
McQuaid Jesuit High School Seismic Observatory 
our congratulations on the successful establishment 
of this new station. It has particular importance 
to us since it fills a gap in the seismograph station 
network for monitoring the St. Lawrence Valley and 
northeast United States earthquakes. 
We were especially pleased to hear about the 
interest and the capabilities of your students, Daniel 
Doell, Paul Weiss, and Paul McAvinney, who were 
so instrumental in the actual construction of the 
pier and other structural requirements of the station. 
The trace definition and photo processing of your 
recent seismogram were indicative of the fine work 
the boys have done. 
We wish you and the boys the best of success in 
your future endeavors. 

Very truly yours, 

Robert A. Earle /s 

Captain, C&GS 

Chief, Geophysics Division 
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At this point we can truly say that the community is 
profiting in a two-fold manner. Our students are receiving 
a high-level education and the inhabitants of our city 
receive the results of our investigations in seismology. The 
reader is no doubt thinking by now, well, the organizing 
of such an enormous operation is fine but from where did 
the money come to initiate such a project? What effect 
does it have on the participating students and on the others 
in general? How has the faculty responded? What plans 
do we have for continuing? 

The first question, finances, seems to have been the 
simplest one to solve. For example, we needed concrete. 
55 yards of it. As you may know, ready-mixed concrete 
is expensive and we lacked $3,000 worth. By good fortune 
the father of one of our students owned a concrete business 
and felt that he was in a position to provide for our require- 
ments as an educational grant. Our instrumentation was 
obtained in the form of educational grants. The labor 
involved in the station construction was done by the stu- 
dents themselves under supervision of master tradesmen who 
gave generously and freely of their time and skill. 

The effect on student morale in general has been wonder- 
ful. Our students speak of their fellow scholar-scientists with 
pride. Our school is thought of as one of considerable 
scientific accomplishment by pupils of other schools both 
secular and sectarian. 

The members of the Science Club seem to have achieved 
a tremendous esprit de corps. Interested youngsters dis- 
cover a spirit of friendly cooperation, a desire to help each 
other in their studies in a brotherly sort of way. Lads 
that have had difficulty in their science studies seem to 
obtain inspiration and stimulation to learn more of science. 
They are motivated to tackle their studies back in the class 
room with purpose and in a logical scientific manner. Con- 
versely, we as educators find it easier to work with the 
students and gladly discern the fruitfulness of the combined 
efforts of pupil and teacher alike. The faculty has been 
most encouraging and responsive. Many times they have 
cooperated with us in seeing that the Science Club members 
remain balanced in their efforts and budget their study 
time wisely, correctly. 

For our efforts we have been rewarded in many ways. 
The secular press, radio and television have been most help- 
ful by providing material assistance and intelligent publicity 
for our cause. Industry has aided us by encouraging our 
more talented boys to spend their summers working in the 
research departments. This summer one of our boys has 
earned $1.70 per hr. as an electronics research laboratory 
technician. 

Another one of our boys has been working in a college 
high-vacuum laboratory as a hi-vae technician. Many of 
our students have obtained scholarships for their college 
support. In fact, thus far, any member of the science club 
who has needed scholarship assistance has obtained this aid 
quite easily. This I consider strong proof of the worth of 
constructing and operating Odenbach Seismic Observatory. 

Because of such wonderfully tangible results to the stu- 
dents who have already participated in the program, I am 
convinced that the activity in seismology must be rede- 
signed to accommodate terminal course students, a group 
who form 9% of our school enrollment. Many of these 
boys are capable of formation into highly skilled technicians 


Fic. IV. Father Lynch, Fordham University seismologist, 
examining the preliminary layout of the seismograph. 


and engineering aides. I feel we can start interested youths 
in this category along the road of science technology by 
having them work alongside high IQ members of the Science 
Club as mechanics and draftsmen. These boys would make 
themselves useful as our instrument makers, electrical and 
electronic technicians in the construction, e.g., of develop- 
mental seismometers. They are the lads going on to indus- 
try or two vear technical colleges or business schools. <A 
very, very few will manage to go through a four year 
college course. 

There is no reason why these young men should be neg- 
lected in extracurricular science activity. We have a place 
and a need for them. These are the young adults who will 
form the core of highly skilled workers in a Rochester of 
ultra-automated technology which demands what we can 
offer. To this end I have applied for grants*® enabling us 
to purchase a lathe with most complete attachments. With 
this machine we shall introduce interested boys to the 
niceties of instrument milling operations, machining in the 
metric system as well as normal lathe use of the instrument 
making variety. 

And so, this is Odenbach Seismic Observatory. The 
station is a bona fide unit forming an important part of 
the network of stations monitoring the St. Lawrence Valley 
and northeast United States earthquakes for the Coast and 
Geodetic Survey. 

As for myself, co-designer of this station, I have been 
privileged to witness the fulfillment of a boyhood dream, 
a dream that till two years ago would have been thought 
beyond the realm of feasibility. During these two years 
Mr. Drake S.J. and I have seen all this, casually and un- 
seemingly, blossom to life, the climax of a romance in 
scientific work, a romance which, please God, must continue 
to grow and flourish in every way. 

We. students and teachers. have built what we believe 
to be a fabulous activity, something new (to us) and 
wonderfully auspicious. So far we have discovered that our 
development has been fresh, constructive, and imaginative 
Now Odenbach Seismic Observatory must go beyond this 
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Teehnoeraey and Philosophy 


e By William A. Luijpen. 0. S. A.. Ph. D. 


VISITING PROFESSOR OF PHILOSOPHY, DUQUESNE UNIVERSITY, PITTSBURGH, PA 


This is from the chapter on Man, the Metaphysical 
Being in the author's work Existential Phenomenology. 


Father Luijpen is a faculty member of the Augustin- 
ian Philosophicum of Eindhoven, Netherlands. 


No one can arraign technology without making himself 
ridiculous. It is more than evident that most monuments 
of genuine human greatness, no matter what their nature, 
are unthinkable without technology. It would be absurd 
to expect any benefit from the closing of factories and labo- 
ratories.. Man did not acquire any real power over nature 
before he began to place his labor under the guidance of 
the physical sciences and used the means made possible by 
these sciences, i.e., he did not acquire any real power over 
nature before the use of technology? To abolish technology 
would mean anarchy, barbarism, hunger, disease and death 

briefly, the loss of whatever man has gained in humanity 
through a ruthless struggle with nature. 


The rationality which man uses in his technical labor is 
a genuine human good, one of the most eloquent possibilities 
and expressions of human genius. The power which man 
acquired over the cosmos by means of his technology means 
a confirmation of his superiority over mere things. Tech- 
nology is a good which can never be sufficiently appreciated. 


Technocracy 


Man has the duty to realize whither he goes when the 
spirit of technology begins to predominate to such an extent 
that technology is made the absolute. The fact that this 
spirit predominates so much should not cause surprise, for 
no form of rationality has shown itself so convincingly 
fruitful in its pursuit as the rationality which expresses itself 
in the physical sciences. This fruitfulness, moreover, finds 
its confirmation in the real power which man has gained 
over nature. What is more tempting for man than to sur- 
render himself to a rationality supported by such promising 
perspectives and what is more natural than that he should 
overestimate the golden future to flow from this surrender? 
Is it not to be expected that the physical sciences will solve 
all questions and that technology will satisfy all needs? 


Man has thought so, but he was mistaken. The physical 
sciences are good and technology is a benefit to mankind, 
but the absolutism of the spirit of technology gave rise 
to what nowadays is often called technocracy. As early 
as 1933 Marcel pronounced his terrible indictment of this 
technocracy. Practically all philosophers who still had 
any awareness of man’s true destiny later signified their 
adherence to Marcel’s indictment. 

In a technocratic society the spirit of technology has 
become absolute. In what does this spirit consist and what 
is this absolutism? 
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Scientism 


Insofar as the spirit of technology pertains to the order 
of knowledge, it is determined by the rationality of the 
sciences of nature. If this rationality is proposed as the 
absolute norm, it degenerates into scientism.!. The physical 
sciences attained great fruitfulness as soon as man decided 
to question nature in a very definite way—namely, by means 
of mathematical categories, i.e.. in terms of quantity. The 
manner in which the physical sciences question nature means 
a determined approach to the world; in reply to a question 
the world shows a definite objective aspect—namely, that 
of quantity. It reveals itself insofar as it is calculable, 
measurable. 


It is easy to see to what the absolute conception of the 
standpoint of the physical sciences, which in its non-absolute 
form is wholly legitimate, must lead. The reality of any- 
thing in the world which cannot be calculated or measured, 
which cannot become a “problem” of the physical sciences. 
is simply denied. What cannot be measured or calculated 
is meaningless and simply is not so far as the scientist is 
concerned. For one who is imbued with the absolutistic 
view of scientism, water is exclusively H.O, and all other 
meanings of water are relegated to the domain of romanti- 
cism, mystification, and vain pretense. For the technocrat 
the world is energy (Heidegger). 


Evidently in such a view the humanity of the world, its 
original and affective meaning is denied. But when I go 
for a walk and want to rest for a while in nature, the world 
is not available energy. When on a hot day I go bathing, 
I do not need to ask the chemist what the “cooling waves” 
are; he would not be able to tell me anyhow. 


Affective Consequences 


The spirit of technology, however, does not pertain only 
to the order of knowledge. It is also of an affective char- 
acter, and is determined by the desire to dominate, to 
“have.” Of course, once more, there should be no question 
of minimizing the positive value implied by the realization 
of this desire. However, what happens when this desire is 
made absolute? The progressive possibility of dominating 
the world strangles the power to wonder over the world. 
According as technology progresses, man finds himself and 
his own creations more and more and forgets that the world 
was “already” there before he transformed it into energy. 
According as he “possesses” the world more and more 
through his technology, he becomes less and less capable 
of gratitude. Gratitude presupposes the reception of a gift, 
but. the world is no longer a gift, for man conquers it. In 
this way he is led to pride. 


The technologist deals not only with nature but also 
enters into relation with human beings. Insofar as he has 
surrendered to scientism, men are not subjects for him. To 
be a subject is not reducible to a category of quantity. For 
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the scientist human beings are bodies, or rather, bodily 
“forces,” and “functions” in systems of tools and machines. 
As such they are measurable and subject to calculations. 
The affective relationship of the technocrat to man is like- 
wise destroyed. Technocracy does not know a “neighbor”; 
the technocrat exploits man even if he pays a “just” wage. 


Let us repeat once more: we are not speaking here of 
technology but of the technocratic mentality. Until the 
present the reality of this mentality has nearly always been 
described from the viewpoint of the existence of the techno- 
crat. We must therefore add a very brief description of 
this same reality from the standpoint of the existence of 
those who have become victims of technocracy. 


The Victims of Technocracy 


Let us start with the remark that most of the victims are 
not aware of their condition, at least not through an intel- 
lectual, reflective return to their own existence. Such a 
reflection would be impossible for them anyhow. Life in a 
technocratic society, like any way of life, is not transparent 
to itself but rather a semi-darkness. Man realizes what he 
is and does, but at the same time it is true that he does 
not realize it. Only the most penetrating minds are capable 
of describing their own time, provided that this time has 
already assumed very striking features. 


However, it is not only in an explicit intellectual reflec- 
tion that the reality of life reveals itself. There is also the 
revealing value of what Heidegger calls Befindlichkeit, i.e., 
the “mood” of existence, although at present we must ab- 
stract from the exclusively negative interpretation which 
he has given to it. 


The being-in-the-world which defines man may not be 
conceived in the same fashion as a cigar is in a box. Such 
a conception would be a disavowal of the subjectivity of 
human existence. Man finds himself in the world. Being- 
man is being-conscious-in-the-world, it is ”Welterfahrendes 
Leben” (Husserl), i.e., a certain affirmation, albeit not in a 
judgment, of the world. This finding of oneself, however, 
is not of a purely cognitive nature, but has also an affective 
meaning. The use of the term “affective” should not make 
us think here of the definition of affections according to 
the classical psychology of consciousness, in which the 
affections were conceived as a kind of commentary “inside” 
consciousness upon an event occurring “outside” conscious- 
ness. The affective meaning of the involvement of subjec- 
tivity in the world co-defines the being of man as being- 
conscious-in-the-world. We give expression to this meaning 
when we call the world our home. in which we long for a 
better fatherland. 


The way in which we have expressed ourselves here indi- 
cates that the “mood” of existence includes a positive and 
a negative moment. On the one hand, it is certainly an 
assent to the world—though not in the form of a value 
judgment—but this assent is not global and definitive; on 
the other hand, it is also a certain rejection of the world. 
Both moments define what man as existence essentially is. 
Finding-oneself as affective tone of existing, as “mood” of 


existence, is equally immediately a finding oneself to be 
well and a finding oneself not to be well. It reveals what 
the world and being-in-the-world are worth and not worth. 


It is only on the level of the “mood” of existence that 
the victims of technocracy realize their condition. In our 
technocratic society finding oneself not to be well has fully 
overpowered finding oneself to be well. As Marcel expresses 
it, our society is characterized by a “choking sadness.” 
Man does not feel at home in a technocratic society, because 
in it integrally being human, authentically being a person, 
is mutilated. The world raised by technology in which man 
has to live is wholly a world of mathematical calculation; 
it is empty and sounds hollow. In the world of technology 
there is practically no longer any difference between day 
and night, nor are there any seasons left. The rhythm of 
life becomes more and more the rhythm of a machine. 
Within it man is a “function,” and his fellow-man is “another 
function”; being-together becomes a “coordinate function.” 
calculated by the psycho-technician. Technocracy has de- 
prived man of his selfhood. Nowhere so much as here is 
he reduced to anonymity. 


In practice, however, it is not possible for man to behave 
as an anonymity on one level of existence and as a person 
on a different level. The fact that the masses living in a 
technocratic society do not know what to do with their 
leisure shows this. These masses have lost their integral 
selfhood to such an extent that they are willing slaves of 
any kind of propaganda or advertising. Goebbels, the 
Minister of Propaganda under the Hitler regime, saw this 
very clearly, and others realize it just as well as he did. 
Insofar as man profits from technocracy, he has likewise lost 
his selfhood, for he has placed the focal point of his exist- 
ence and the basis of his human balance in television sets 
and motorcars. He loses himself in the products of his own 
technique. From the religious viewpoint the victims of 


technocracy belong to the category of those who “apostatize 


without noise.” The loss of personality is very widespread. 


“Choking sadness!” No wonder that many are tempted 
to despair as soon as their blindness disappears. They are 
faced with nihilism, although it is not technology which is 
nihilistic but technocracy. Marcel’s expression clearly paints 
the picture of the situation entangling modern man. Tech- 
nocracy means the nihilation of the integral human person- 
ality. Characterizing the nihilism of our time in a dialogue 
with Ernest Jiinger, Heidegger calls it “forgetfulness of 
being” (Seinvergessenheit)® Technology is a good, but man 
has not succeeded in mastering his own mastership of it. 
Clearly, to master this mastership is not a question of 
technology. It pertains, at least in part, to philosophy. 


NOTES 


1 Marcel, Les hommes contre l’humain, Paris, 1951. 
2 Marcel, Etre et avoir, Paris, 1950. 

3 Marcel, Le monde cassé, Paris, 1933. 

4 Marcel, Homo Viator, Paris, 1944. 

* Heidegger, Sein und Zeit, Tiibingen, 1949. 

* Heidegger, Zur Seinsfrage, Frankfurt a.M., 1956 
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Disease and sickness are the result of natural causes 
and hence they can be studied scientifically. 


Sister Thomas More is a senior in the Duquesne 


University School of Pharmacy 


The history of disease is as old as the history of man. 
And from the very beginning, in the minds of the most 
unenlightened, arose questions as to its origin. Aboriginal 
man lived intimately with nature and for him, nature was 
mystic. It was impossible for him to conceive of death from 
natural causes. The aura of the supernatural hung over 
every aspect. of life. 

From this interference with nature, earliest medicine, in 
the Stone Age, probably drew its chief fallacy. Health and 
disease were looked upon as stages in a ceaseless battle 
between good and evil spirits. Thus, it was obvious that 
if an evil spirit did gain access to the body, it must be 
driven out by any means. The sick were, therefore, allowed 
no rest. The office of the medicine man, surely the oldest 
professional group, was to evict the evil spirit by subjecting 
the host to prolonged brutality. If the patient died, and 
naturally mortality was high, his demise was calmly accepted 
as an indication that the demon had conquered.’ 

It is interesting to note that stone age man was not as 
mistaken as it at first appears. He conceived the notion of 
evil spirits existing in the atmosphere about him. Modern 
medical science, aided by the microscope, has discovered 
the existence of what may well be considered “evil spirits” 

disease-producing bacteria. 

The Stone Age gave place to the Age of Bronze. Egypt, 
the cradle of civilization, was the center of the world. This 
culture was deeply interested in medicine. Homer sang of 
“Egypt, teeming with drugs; the land where each is a 
physician,” referring to the poly-pharmacy and system of 
specialization prevalent there. But again, medicine was an 
intimate aspect of religion. Never were demons more pro- 
lific—or successful. Even the gods were subject to affliction. 
The great sun-god, Ra. would often be stricken with diseases 
of his glorious eye. It is probably due to the inconsistency 
of a belief in both divine and natural powers of healing. 
that Egypt made small advance and no contributions to the 
future in the field of medicine. Rational and magical medi- 
cine appear to have existed side by side? 

In Babylon, as well as in Egypt, priest-physicians were 
the rule. They possessed a simple faith in the value of 
magic spells and a rich pharmacopoeia in order to ward off 
the malice of enemies, justice of avenging gods. or the 
anger of the dead. 

The nation to which we are indebted for the separation 
of medicine from the supernatural is that of ancient Greece. 
That the Greeks were possessed of an abundant knowledge 
of physiology and the rudiments of healing is evident from 
the literature, particularly that of the Homeric authors. 
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The Iliad and Odyssey abound with precise anatomic de- 
scriptions of the vicious blows dealt and received by their 
war-like heroes, as well as methods by which the wounded 
were nursed back to health. Homeric medicine was simple ; 
there is no evidence of pathology. However, all proceeded 
under the watchful eye of Aesculapius, god of medicine, who 
would bestow giits of healing upon worthy mortals.‘ 

It was Hippocrates, Father of Medicine, in the Periclean 
Age, (370 B.C.) who originated the science of medicine as 
we know it. He demonstrated that diseases were due to 
natural causes. Initiating clinical medicine, pharmacology, 
and devising a code of ethics, he made medicine workable 
and precise 

Naturally meeting with much opposition, one of his 
disciples saw fit to incorporate his ideas into a study 
entitled, “On the Sacred’ Disease.” It inquired of those 
who supported the divine theory of disease causation if the 
afflicted should not, if it were true, be presented with pomp 
to the gods rather than being made to undergo a rite of 
purification. He went on to contest that the notion that 
disease was of divine origin gave an unworthy conception 
of divinity. “Prayer, indeed, is good,” says a Hippocratic 
writer, “but while calling on the gods, a man should him- 
self lend a hand.” Hippocrates was no atheist; he was a 
true scientist.° 

The Greek system of medicine excluded the transcendental 
and based itself upon observation and philosophic reasoning. 
It was a part of philosophic discipline—of general learning. 
The two greatest discoveries in medical history were made 
by the Greeks. The first is that disease is a natural process 
and the other, that the human body has an innate healing 
power that endeavors to overcome lesions and restore the 


lost balance of health.’ 

Unfortunately, following the decline of the Greek civili- 
zation, medical endeavor fell once more into the clutches 
of mysticism. By the second century, A.D., the invaluable 
experimental knowledge provided by Galen, Aristotle, and 
Hippocrates had been abandoned. 

Christianity, in this respect, had a very bad effect. Disease 
was now looked upon as a sure expression of God’s wrath. 
An aura of world-weariness hung over all. Life was viewed 
as a transient journey through a world of sin and sorrow 
from which man, an unhappy exile and pilgrim, yearned for 
release. What did it avail a man to seek to preserve his 
body? It was considered a troublesome vessel of clay im- 
prisoning the immortal soul. The only remedies of which 
a God-fearing Christian would avail himself were those 
connected with religion, such as pilgrimages, invocations. 
and consecrated water* 

The clergy and religious spokesmen of the day encouraged 
this attitude. The consensus of Christian thought was aptly 
expressed by Bishop Gregory of Tours. He taught that 
sickness was a result of human wickedness; thus, it could 
only be alleviated by penitence, assisted by the intervention 
of the saints.* 

Statements such as that of Tertullian to the effect that 
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“Investigation is unnecessary since the Gospel” put an end 
to experimentation and attempts at surgery. 

Medical education, where it existed, was confined to the 
monasteries and constituted part of the education of the 
clergy.” 

During this period, while the works of the pioneering 
Greeks lay slumbering in monastery libraries to which they 
had been consigned, medical science was kept alive by the 
Arabians, who had previously copied these works. Notable 
among them was Avicenna, the “prince of physicians.’ 

A good evidence of the degraded state of the science in 
about 1314 A.D. is the Compendium Medicinae of Gilbertus 
Anglicus which is an extant collection of superstitions. 
polypharmacy, amuletic and astrologic medicine.” 

Another was the widespread method of fighting the horri- 
ble black death by marching in procession with religious 
banners, relics, and icons.”* 

For all practical purposes, medicine had returned to the 
Stone Age. Witchcraft and demons, charms and incanta- 
tions were, once more, the physicians’ store. 

The astute Chaucer immortalized this situation in his 
Canterbury Tales, wherein the teller of the Physicians Tale 
is described as: 

grounded in astronomye. 
He kepte his patient a ful greet del 
In houres by his magik naturel.” 

The middle ages, rightly dubbed “dark” in this respect, 
continued in this pattern. Astrology and necromancy occu- 
pied the minds which were at all active. It is interesting 
to note that it was a sorcerer, one Michael Scot, who, know- 
ing Arabic, was to give back to Europe much of the biology 
of Aristotle.” 

One of Scot’s most severe critics was Roger Bacon who. 
unwittingly, was just as guilty of belief in magic as he. 
He stated that the whole of medical practice was based on 
the study of the spheres and stars . . . that a physician who 
did not take these into effect would accomplish nothing in 
the healing arts save by chance and good fortune.” 

The Renaissance, with its revival of interest in the works 
of ancient Greece and Rome, naturally was the instrument 
for the revival of the long-neglected medical works. Now, 
the pendulum swung in the opposite direction—and became 
lodged there. The humanists felt that since these works 
were so concise, it was impossible as well as unnecessary to 
go beyond them. Even the Hippocratic theory of the four 
humours was revived and adhered to rigidly. But the 
human mind could not be fettered. Physicians began to 
make observation and a few of the more gifted produced 
outstanding contributions. 

One of these, perhaps the brightest star in the constellation 
of medieval medicine was a Jewish physician, Maimondes. 
Born in 1135 or 1139, he was unalterably opposed to the 
then prevalent astrological theories. Considering the extent 
to which they had captured men’s minds and the broad 
influence which they exerted on scientific thought even as 
late as the eighteenth century, the genius of Maimondes is 
most striking.” He succeeded in formulating a set of rules 
for personal hygiene which are so sensible that they prevail 
to this day. Most could not be improved upon. 

Another pioneer and visionary was the surgeon monk, 
Theodoric, whose textbook of surgery, written about 1266, 
is scientific and intelligent. He was the first to recognize 
the necessity of antiseptic dressings for wounds; wine was 


Ww 


his favorite. He underlined the necessity of good nutrition 
and balanced diets in the retention of good health. Six 
centuries before Lister, he anticipated the germ theory by 
advocating the practice of asepsis in surgery. The opposi- 
tion met by him was violent, owing to the fact that surgeons 
of the day believed it beneficial to generate pus in wounds.” 

Internal disease received its first assist from Vesalius, the 
anatomist who dethroned Galen. There was so much ignor- 
ance in regard to dissection that he was forced to rob graves. 
By giving birth to modern anatomy, he opened the way 
for further experimentation.” 

The first faint glimmering of the germ theory was seen 
as early as 1680, when a Jesuit, Kirchner, theorized that 
infectious diseases were caused by specific microbes. One 
hundred and sixty years later, Jacob Henle, in Berlin, pub- 
lished a volume of researches which not only set forth beliefs 
similar to those of Kircher, but also provided a foundation 
for the satisfactory testing of their validity. Forty years 
later, his pupil, Robert Koch, discovered a method of prov- 
ing many of Henle’s hypotheses through his stainings of 
microbes with aniline dye.” 

The theory that the contagiousness of disease was due to 
direct contact with an infected host and to locomotion of 
material by air was put forth by Fracastorius about the 
vear 1530. 

Leeuwenhoek, upon developing the microscope, discovered 
tiny organisms but failed to have a correct understanding of 
their nature. It remained for Louis Pasteur to found the 
modern conception of germ causation of disease. He as- 
sembled the knowledge previous to his time and established 
it on a scientific basis. It was his research that made 
Jenner’s method of preventive innoculation possible. At 
the same time, Robert Koch was isolating the tubercular 
bacillus and proving definitely that a certain germ caused 
a certain disease.” 

Once initiated, the conception spread rapidly, finding 
adherents everywhere. Notable among them was Joseph 
Lister, who is chiefly remembered as the champion of bac- 
terial cleanliness in surgery. Almost simultaneously, Oliver 
Wendell Holmes in America and Ignaz Semmelweis in 
Vienna, were fighting for the adoption of aseptic conditions 
in obstetrics in order to combat the dread disease of puer- 
peral fever” 

With general acceptance of the doctrine of germ causation, 
came rapid advances in all branches of the medical pro- 
fession. By applying it to prevalent infectious diseases, 
such scourges as typhoid fever, diphtheria, tuberculosis, 
pneumonia, and scarlet fever were brought under control 
and preventel from reaching epidemic proportions. 

Since approximately 1880, by which year Pasteur and 
Koch had successfully proven the theory of germ causation, 
more has been accomplished in the field of scientifie medi- 
cine than in all previous centuries of the life of civilized man. 

Disease is no longer considered a terrifying horror from 
the claws of which it is impossible to escape once entrapped. 
Certainly, the estrangement of medicine from the aura of 
the supernatural with its subsequent relegation to the level 
of natural experience has removed much of the fear and emo- 


tionalism which, for centuries, impeded progress and denied 


to countless persons the chance for happy. healthy lives. 
All branches of the medical profession have benefitted 
(Continued on Page 13) 
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The literature contains many references to successful at- 
tempts to immunize animals against transplantable tumors. 
However, few have dealt with transplantable spontaneous 
tumors in inbred strains, and these results were usually 
negative. In the laboratories of the Institutum Divi 
Thomuae, (1) the method of tumor ligation attempted un- 
succesfully to induce resistance in DBA 1 mice to dbrB 
adenocarcinoma. In these experiments five weeks old female 
mice were employed, the transplantable mammary carci- 
noma dbrB was used in all experiments. The mice were 
given small doses subcutaneously and housed in individual 
cages. Tumor volumes were determined 7, 9, 12 days 
postinoculation. On the 12th day, all tumors were ligated 
by lifting the tumors and the skin and tying several loops 
of thread around the bases of the tumors; the tumor being 
confined to a tightly closed pocket of skin. The following 
day, the ligatures were removed from the tumors of one 
series of mice and each atrophied tumor was excised under 
aseptic condition and divided into two equal parts. One 
section was used for auto-implantation and the other part 
was transplanted into a recipient. Other groups of mice 
were given the same treatment after 48 hours and 72 hours. 
Three weeks later, the auto-transplants and homotransplants 
ligated divitalized tumors had been in part or completely 
resorbed in their hosts; all groups were given subcutaneous 
inoculations of viable dbrB tumor suspension and the vol- 
umes of the “challenge” tumors were determined on specified 
days postinoculation. Results showed that tumors ligated 
for a period of 24, 48, 72 hours, when auto-transplanted or 
homo-transplanted failed to protect the hosts from a chal- 
lenge dose of viable tumor of the same kind. 

Successful attempts to induce resistance in an inbred 
strain of animals to a transplantable tumor were obtained 
after studying the effect of the size of the dose of the im- 
munizing agent and the quantity of challenge tumor sus- 
pension used (2). From routine subcutaneous transplants 
of stock tumors, two types of suspensions, Type A and Type 
B were prepared differing in the size and number of cell 
aggregates. Type A, 1: 50, were given subcutaneously in 
the tail with subsequent development of tumors in the site 
of injection. Type B, 1 : 1500, were administered intra- 
venously into the tail, with subsequent development of 
tumors in the lungs of a great number of the animals. The 
challenge implant 0.05 cc, was administered subcutaneously 
into the dorsum in both series of experiments. A lapse of 
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28 days between the inoculations of the primary and second- 
ary dosages in the subcutaneous immunized animals and a 
lapse of four and eighteen days in the intravenously immu- 
nized animals. Resistance was demonstrated in an inbred 
strain of mice following primary administration of a sus- 
pension of the dbrB adenocarcinoma, whether the primary 
treatment was given subcutaneously or intravenously. 
Since injured cells produce comparatively large amounts 
of growth-stimulating substances (3) in contrast to cells that 
have not been injured, autolyzed tumor suspension was 
tested for the production of the growth-stimulating sub- 
stances by slowly dying tumor cells. Suspensions of tumor 
cells were killed quickly by immersion in ethyl alcohol; 
portions of tumors were screened and suspended in Tyrode's 
solution and placed in a centrifuge tube, stoppered tightly 
and placed in an incubator at 37.5° C. undisturbed for a 
period of 1, 5, 10, 24 hours respectively (4). The incubation 
period for a certain suspension was terminated by immersing 
the tube in ice water for 5 minutes. Animals were divided 
into two groups—the first receiving challenge dose of viable 
tissue subcutaneously 4 days after the intravenous adminis- 
tration of the incubated tissue; the second group receiving 
the challenge dose 18 days after the initial intravenous 
treatment. Mice that were challenged 4 days after treat- 
ment with tumor tissue permitted to incubate for 1-5 hours. 
showed resistance, while those incubated with tumor tissue 
5-24 hours, showed 


incubated for longer periods of time 
increased susceptibility to a challenge tumor. 

For the past ten years, we have worked with the fraction- 
ation of cells, both from normal and tumor animals and 
have studied the metabolism of the cell and the key role 
played by mitochondria (5, 6). Enzymatic activities have 
not been detected in isolated mitochondria but in many 
cases in the tumor work of Sarcoma 180 have been shown 
to account for 50%—-70% of the total cellular activity. The 
experiments and study that were made in our laboratories 
in the determination of the reactivity of hydrogen sulfide by 
means of the Warburg vessels were consistent in the obser- 
vation that the cellular fractions possessed more activity 
than the whole homogenate in the normal as well as in 
the tumor tissues. It was also noted that the tumor tissue 
which had a lower rate of respiration as compared with 
normal tissues had a higher enzyme activity quotient and 
a great percentage of converted sulfur per milliliter of 
milligram dry weight of tumor than the normal liver tissue. 

With this information, experimentation in the study of 
resistance to inbred strains of mice to transplantable tumors 
are being conducted. The animals receive a challenge dose 
of viable tissue intramuscularly four days after the intra- 
venous administration of the mitochondrial fraction of the 

(Continued on Page 13) 
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This article is based on work completed during the 
1960 summer session of Siena Heights College, Adrian, 
Michigan. 


Introduction 

If Marie Antoinette were to lose her head today, it is 
theoretically possible that she could survive the experience 
to eat cake and write her memoirs—thanks to the present 
techniques of grafting. If the heads of Marie and Louis 
were switched, they might be revived to eat cake, but they 
would hardly have time to write a book, because homograft 
rejection would take place in about ten days. Although 
skin grafting has expanded to include transplantation of 
kidneys, hearts, eves, arms, and legs, man does not know 
for certain what causes homograft rejection and has had 
only limited success with repressing this phenomenon. (1) 

One of the causes of the rapid growth of interest in and 
knowledge of tissue homotransplantation has been the 
intimate cooperation, over several years, of individuals 
representative of a multitude of different scientific studies 
including biochemistry, immunology, genetics, pathology 
and physiology, as well as general medicine and zoology. 
It has been proposed that this study be known as trans- 
plantation biology. (2) 

The purpose of this paper is to define autograft, homo- 
graft, homograft rejection and to present a simple expla- 
nation of these grafts so that in the future the spectacular 
can be separated from the fact. As with all human progress, 
the limitations do not seem conspicuous amid the excite- 
ment of a practical success. 


Autografts 

An autograft tissue is defined as a graft made from one 
part to another of the same animal. The autograft is the 
only skin transplant that can survive permanently in all 
patients and all sites. One life saving application of auto- 
grafting is in the treatment of burns. There is usually a 
complete “take” within a day. It is possible for an “auto- 
immune” reaction to develop in mp autograft. In which 
case, some of the body’s cells turn against its own tissue 
to destroy them. 

For the first time in medical history a severed human 
leg was grafted back onto its own body. This caused quite 
a stir in November, 1959. But for any graft to be a success 
it must function, in this case, as a leg. To date no further 
authentic scientific information has been released on this 
particular incident. 

This is spectacular and factual but not until the leg 
functions is the autograft considered a success nor will it 
be recognized in scientific circles as a feat. 


Homografts 
A graft made from one animal to another of the same 
species is defined as a homograft. Most experimentation 


deals with grafting skin from one individual of the same 
species, this being known as an orthotopic homograft. (3) 

Homografts are used for temporary repair, as in burns, 
for permanent transplants between identical twins, and in 
some cases between genetically unrelated host and donor. 
Clinically, when bone marrow injections are considered for 
a patient, preliminary skin homografts are used, the idea 
being that a patient who retains this homograft is less likely 
to reject a bone marrow transplant. Dr. E. Donnall Thomas. 
Physician-in-Chief at Bassett Hospital, Cooperstown, New 
York explained the above very clearly in an interview last 
January. (4) 

When a homograft is accomplished under appropriate 
surgical circumstances, the graft, at first bloodless for two 
or three days, is invaded by blood vessels from the host 
and flow is established whereby the tissue is nourished. 
For a period of eight to ten days it acts like an autograft. 
then the blood vessels become sluggish and finally there is 
rejection of the foreign tissue by the host. (3) To obtain 
the desired experimental result in which the experimental 
animals remain healthy and tolerant of the graft, a mutual 
tolerance must be established. The mechanism of graft 
tolerance of the host has yet to be worked out. (5) 


Homograft Rejection 

Homograft rejection occurs when the host rejects the 
transplant. This rejection is not limited to humans. The 
failure of a homograft is due to a genetic dissimilarity in 
which one or more of the “histocompatability genes” is 
present in the donor and absent in the host. (6) This 
creates an immunologic response similar to that provoked 
in a body of bacteria, foreign protein, or foreign red blood 
cells. The mechanism of this rejection is not understood and 
is the subject of a number of rapidly changing hypothesis. 

It may be possible that the formation of transplantation 
immunity is induced by different antigens. (7) 

It has been suggested that the rejection may result from 
serum-borne antibodies or cells possibly produced by lymph 
Homografts can often survive when transplanted 
Since the brain does not have a lymphatic 


nodes. 
into the brain. 
drainage system, antigens released by the graft may be 
unable to travel to sites where an immunological response 
can be stirred up. Corneal transplants in man or animals 
are usually successful because of the local barrier to vascu- 
larization and therefore are also unable to travel. However, 
Burnet states (5), “Homograft immunity is not associated 
with circulating antibodies. The most elegant demonstra- 
tion of this is by Algire’s method of applying a foreign graft 
that is separated from the immune host by a membrane 
which allows passage of protein molecules but not of cells. 
Under these conditions the graft remains undamaged.” 

Another theory is that the antigen present in the graft 
causes cellular reactions with antibody formation in the 
recipient. 

Wistar, Jr. and Hildeman from the University of Cali- 
fornia state that homograft immunity like other delayed 
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types of hypersensitivity is clearly mediated by lymphoid 
cells. A substantial depression of such cells by corticoster- 
oids would be expected to allow a prolongation of skin 
homograft survival. (8) 

One method tried by G. Mariani, Martinez, Smith, and 
Good deals with the age factor. Eichwald, Hauschka, and 
Snell interpreted the rejection of male skin by the female 
of the same inbred strain as an immune response caused by 
the recipient's lack of donor's isoantigen, a situation deter- 
mined by a gene located on the Y chromosome. Eichwald, 
Sacks, and Heller proposed that this phenomenon is present 
to a degree in most inbred strains. These experiments were 
repeated by Mariani. However, findings in the Mariani 
laboratory have indicated that in female animals of the A 
strain not injected at birth with male spleen cells, the age of 
recipient and donor at the time of skin transplant might be 
an additional factor to be considered in the male skin 
rejection. 

Five groups of inbred mice from A strain were set up with 
male donors and female recipients. The skin isograft accept- 
ance from male to female in the A strain is shown in Table 1. 


Table 1* 
Skin Isografts from Male to Female in Strain A Mice 


of Different Ages 


| | Successf 

Successful grafts 
. Male donor | Female recipient | Total no. |____ 
Groups 


| age (days)* age (days)* isografts | Number Per cent 
I 42>1 3+ 1 20 15 75 
59+1 20 8 40 
216+ 23 274 + 16 17 0 0 
43> 2 228 + 15 15 7 47 
Vv 280 + 20 37 + 1 20 13 65 


* Mean and standard deviation 
*Annals of the New York Academy of Science, Tolerance to Skin 
lsografts, 1960, Vol. 87 Fourth Tissue Homotransplantation Conference, 


p. 95 

Some interesting correlations can be made with Groups 
IV and V when the age of either the donor or the recipient 
is altered. Perhaps the growth potential of the donor skin 
transplanted is evident when one compares the 47 per cent 
successful acceptance of Group IV, when the old recipients 
are receiving transplants from young donors, to 0 per cent 
in Group LI where old recipients receive transplants from 
old donors. However, the difference in percentage of graft 
acceptance between Group V (young recipients, old donors) 
and Group I (young recipients, young donors) is not 
significant. 

These results indicate the importance of age as a factor 
of successful skin isotransplants in both male donors and 
female recipients of the A strain, although it appears more 
clear-cut when the age of the recipients is varied. 

The next series of experiments involved coelomic para- 
biosis between male with female and female with female 
members of both A and C57BL (subline 1) strains. Hair 
was clipped from the opposite lateral sides of each pair. An 
incision, including skin and muscles, was then made from 
the ear base to the proximal insertion of the femur. Con- 
fluence of the coelomic cavities was achieved by extending 
the incision into the peritoneal cavity from the lower edge 
of the last rib to the iliac crest. The peritoneums of both 
animals were joined and closed. The skin and muscles of 
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the dorsolateral and ventrolateral flaps were closed with 
clips, which were removed after 7 days. No bandage or 
dressing was used. Skin isografts were exchanged between 
the respective members of each parabiotic pair following 
establishment of parabiosis. Then skin transplants were 
made. The control groups of female to female parabionts 
were grafted with male skin isotransplants from donors of 
appropriate ages. 


Table 2” 

Induction of Acquired Tolerance in Female A and C57BL 

(Subline 1) Strains to Male Skin Isografts 
Following Parabiosis 


Age when joined Female | 
—n in parabiosis Time in parabionts 
(days) parabiosis| accepting | Per cent 
groups 

(days) male skin 

9 graft* no. 
Ad A@ 58 93 55-127 7-14 19/21 90 
C57BL¢ —— C57BLY | 53-101 | 51-72 9-12 13/15 87 
AQ 60 14-15 0/5 0 
C57BLY | 62-104 915 0/9 0 


* No. takes/ total no. grafted. 
» Ibid., p. 99. 


Table 3° 
Induction of Acquired Tolerance in Adult Female Mice 


Parabionts accepting 


Time in Age of male skin grafts 
Group No. of pairs | Parabiosis | Parabionts | 

(days) (days) | No. Per cent 
fe 48 67-125 | 100 
9 9-15 62-104 0 0 


© Ibid., p. 102. 


Table 3 shows that there was 100 per cent acceptance of 
male skin isografts by the females of C57BL (subline 1) 
strain when left in parabiosis for periods as short as 4 days. 
Full-thickness skin isografts were exchanged between the 
members of each parabiotic pair several days following the 
interruption of the parabiotiec union. 

The findings that we have presented are difficult to 
interpret according to current conceptual understanding of 
immunological tolerance. However, the three following 
conclusions are evident: 

(1) The histocompatibility barrier between males and 
females of specific inbred strains can be overcome 
by experimental procedures designed to produce 
classic immunological tolerance. 

(2) That induction of immunological tolerance no 
longer may be viewed as a phenomenon limited to 
the neonatal period. The relatively weak histo- 
compatibility differences between males and females 
of the A and C57BL (subline 1) strains can be 
overcome at any age either by the intravenous in- 
jections of male viable spleen cells or by placing 
the males and females in parabiotic union. 

(3) In the females of both A and C57BL (subline 1) 
inbred strains the immunological unresponsiveness 
to make skin isografts appears to be permanent and 
indistinguishable, whether tolerance is produced by 
either spleen injection or parabiosis during the neo- 
natal or pastneonatal period. (9) 
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Another method of inducing tolerance is irradiation of 
the female followed by injection of pertinent male cells. 
This method has worked very well with mice. It is hard 
to apply the radiation idea to man because the radiation 
dose reaches the lethal point. The patient accepts the graft 
but succumbs to irradiation syndrome. Uremic poison in 
the system also helps to inhibit the immunological response. 
This was brought out in the case of the kidney transplant 
between the fraternal twins in the Spring of 1960. 

Knowledge of the genetics of tissue transplantation is, in 
fact. based almost entirely on studies with tumors of 
animals. (6) Lawrence aptly says, “The rejection of skin 
graft is the biologic experiment in its purest form.” (3) 
Michael Woodruff of Edinburgh Royal College of Surgery 
has hopes of solving this problem in the future. He stated, 
“It may well be . that we shall succeed in devising 
methods of making tissues and organs from one human 
being survive permanently in another, not only when there 
is the same special relationship between donor and _ host. 
but as a general rule. If so, we shall have found a new 
meaning for that excellent motto, ‘No man is born for 
himself alone.’” (10) 

It can be concluded that in transplantation biology, re- 
jection reaction is the baffling problem to be solved. In 
solving it, many other ills of man may be dissolved: 
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and progressed as ignorance and superstition have subsided. 
Ills of the mind as well as the body are now ascribed to 
their true, natural causes. In regard to mental disease, one 
of the greatest discoveries for the cure of such afflictions 
was that of Naguchi of Japan. who proved that general 
paresis, softening of the brain, was due to the spirochete 
which causes syphilis.” Basing their work upon this, later 
investigators have successfully ascribed a large proportion 
of mental disorders to this same agent. Experimentors in 
the field of endocrinology have likewise associated many 
nervous conditions with glandular disturbance. Hard to 
believe that a scant one-hundred years ago, reformers such 
as Charles Dickens were crying out against the atrocities 
perpetrated in mental institutions in the name of medical 
treatment! 


Modern medicine, solidly based on proven scientific fact, 
is always looking forward, seeking to dispel ignorance and 
to provide satisfactory fulfillment to the universal desire of 
mankind to know what causes disease. 
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Hemologous Tumors 
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dbrB tumor tissue. The second group of animals receive 
the mitochondrial fraction subcutaneously and four days 
later receive a challenge tumor injected into the dorsum. 


The data is insufficient at the present time to form any 
definite conclusion; however, that this particular phase of 
cell fractionation will be of significant importance in the 
determination of Induced Immunity against Mammary 
Adenocarcinoma is apparent. 
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Ten minutes spent with any of these three UNITRON Student Microscopes will 


tell you more than we could say in ten thousand words. That's why we'd like 
to invite you to try one — or all three — for ten days ... FREE. The only thing 
you have to invest is the next 5 minutes... to find out what's in store for you 
in top-notch performance and added advantages. 


WHAT'S THE At first glance, the printed 
DIFFERENCE? specifications on all student 

microscopes look the same. 
You might well ask ‘“‘What’s the difference — 
if any?” Here are the facts. 

Even many of the largest manufacturers 
feel that optical and mechanical short cuts 
are quite acceptable in microscopes designed 
for the school or college laboratory. There- 
fore, they design their microscopes with 
lower-resolution objectives, without con- 
densers, and often simplify mechanical con- 
struction. In contrast, UNITRON Student 
Models MUS, MSA, and MLEB are de- 
signed to give regular, professional performance, 
with no compromise in image quality. 


THE LAWS OF OPTics HoLD @_ begin- 


ning student, 
FOR STUDENT MODELS TOO any enlarged 


image seen through the microscope will 
appear exciting. But isn’t it just as important 
to see a correct image? A true picture? 
Magnification without resolution is empty 
... the image appears blurred and details 
are fringed with diffraction lines in much 
the same way as a faulty TV picture. That’s 
why UNITRON doesn’t offer a ‘student 
series’ of objectives which, though named to 
imply “achromatic’”’, still let color and aber- 
rations in through the back door. All 
UNITRON_ Student’ Microscopes are 
equipped with the same professional-type 
objectives supplied on our more expensive 
medical models. Because our high-dry 
40X objectives and condensers each have a 
numerical aperture of 0.65, the student can 
enjoy the same quality image at 400X or 
600X that the medical student sees through 
his more expensive instrument. 
WHY A CONDENSER? microscopes using 
‘student series’ objec- 
tives, the omission of a condenser may not 
be too serious, because there is really no high 
numerical aperture, or resolving power, to be 
realized. But all UNITRON Student Micro- 
scopes have a 0.65 N.A. condenser to utilize the 
high resolution of our professional quality ob- 
Jjectives. We also provide an adjustable iris 
diaphragm (not merely a disc diaphragm) 
to control light reaching the condenser. All 
these extras work hand in hand with 
UNITRON’s anti-reflection coated optics 
to —_— an image of optimum contrast 
and clarity. 
WHAT STAND Teachers and 
2 easy operation, durability 
DO YOU TAKE! and adaptability. And that’s 
just what UNITRON Student Microscope 
Stands are designed to give. Positive and 
smooth coarse focusing is by a diagonal-cut 
rack and pinion. A simple counter-twist of 
the knobs gives easy tension adjustment to 
meet any preference. A separate and inde- 
pendent fine focus with full range of travel 
has a precision micrometer screw to assure 
sharp images. 

Now — about the microscope stage. For 
precise movement of the specimen at 400X 
and higher, UNITRON offers a quick, easy 
way of attaching a reasonably priced me- 
chanical stage. (Some manufacturers offer 
this feature—but only on their higher 
a models.) All UNITRON Student 

icroscopes have stages pre-drilled and 
tapped to permit future addition of a precise, 
but inexpensive ($14.75) mechani stage. 
The large stage of Models MUS and MSA 
also acts as a bumper, projecting be- 
yond the objectives and nosepiece to prevent 
accidental damage. 


SOMETHING NEW All UNITRON Student 
HAS BEEN ADDED. Microscopes now have 
built-in focusing stops 
that prevent accidental contact between the 
objective and specimen slide. This reduces 
repair costs for objectives and prevents slide 
breakage. Without the stop, it is easy for 
beginning students ¢o pass through the critical 
point of focus, not even realize it, and ram 
the objective into the slide. The new stop 
also saves time and temper by automatically 

lacing the image in approximate focus. 
guesswork is eliminated. 


NEW 10X WIDE Student microscopes are 
FIELD EYEPIECE often chosen with at least 
two eyepieces, usually the 
Huygens type .. . a 5X for its large area of 
view, and a 10X for the magnification needed 
for critical observations. Now, our new 
coated 10X Wide Field eyepiece combines 
both these features in one eyepiece — a large 
field and the desirable 10X magnification. Teach- 
ers will like it: one eyepiece is more con- 
venient than two. There’s no chance for 
the extra one to become lost or damaged. 
And, it’s slightly easier to use the Wide 
Field eyepiece because of its longer eye 
relief — you don’t have to get your eye so 
close to the lens. Model MUS is now regu- 
larly supplied with this new eyepiece, but it’s 
optional on Models MSA and MLEB, too. 


ATTACHABLE SUBSTAGE A snap-fit illuminator 
ILLUMINATOR. that attaches by means 

of the regular mirror 
mount, this new accessory eliminates any 
need for mirror adjustments or an outside 
light source. Even when the microscope is 
moved or inclined, the illuminator stays in 
alignment. It combines correct light in- 
tensity with convenience. Operates on 
regular 110-115V. current. The housing is 
rotatable 180° to give a choice of two types 
of illumination: bull’s eye condenser for 
concentrated light or plane condenser for 
diffuse lighting. Built-in blue filters give 
daylight quality. Cost? —only $10 as an 
accessory (less an allowance for the regular 
mirror if you don’t need it.) 


MEETS C.C.SS.0. UNITRON Student 
REQUIREMENTS... Microscopes more than 
AND MORE. meet the general re- 
quirements outlined in 
the Council of Chief State School Officers Purchase 
Guide. Our microscopes are available with 
either three or two objectives. Models with 
two objectives are supplied with a triple 
revolving nosepiece (with removable a 
in the extra aperture) so that you can add 
another objective when you want it, without 
the extra expense of changing nosepicces. 


CAN YOU AFFORD Check some of the prices 
NOT TO BUY? listed in other suppliers’ 
ads and _ literature... 
then look at ours. UNITRON saves you real 
money. And, if you’re in the market for 
several instruments, new quantity discounts 
make our prices even lower... 10% for 
5 to 10 and even higher discounts on larger 
quantities! 
WHY NOT If you are planning to buy 
TRY ONE? microscopes, now or for your 
next budget, please accept our 
invitation to try one, or all three, UNITRON 
Student Models in your own laboratory, at 
our expense. Let UNITRON prove itself 
to you before you decide. 


*Free delivery to your school. Plastic dustcover, fitted wood vase with handle and lock, are all included in prices shown. 
For information on other microscopes and accessories, send for free catalog — see coupon. 
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The translation of the Rosetta Stone has made possi- 
ble the translation of many significant documents. In 
our next issue we will present an article on the “Papyrus 
Ebers,” a document whose translation was made possible 
by the Rosetta Stone. 

Mr. Sheridan is a senior in the School of Pharmacy, 


Duquesne University. 


The story of the Rosetta stone, its finding, deciphering. 
and subsequent effect on the archeological findings of the 
ancient Egyptian civilizations should concern us for two 
reasons: 1) It proved to be the tool by which the riddle 
of the Egyptian hieroglyphic writings, which defied trans- 
lation for hundreds of years, was finally solved. 2) It 
paved the way for the translation of the 15th century B.C. 
medical papyrus, discovered in 1873 and named for its 
finder, “the Papyrus Ebers.” 

The stone was discovered in 1799 by a man known as 
Dhautpou!? He brought this to the attention of his com- 
manding officer, M. Bouchard, an officer in Napoleon's 
engineering corps.” He knew enough to realize that this 
might be an important find, and turned it over to the 
proper authorities. All efforts to translate it ended in 
failure. Finally, in 1801, the British captured it when 
Alexandria fell. It was sent to England where it now 
resides. However the French had made plaster impressions 
of it, and thus were able to study it, even though they 
had lost the original. 

Before describing the events which led to the translation 
of the stone, something should be said about the stone 
itself. It was of black basalt, eleven inches thick, three 
feet-nine inches high, and two feet-four and one half inches 
wide. Part of the side and top are missing. 

There are three inscriptions on the stone. The first is in 
the ancient hieroglyphics. The second is in the popular 
language of Egypt at that time, Demotiec or Coptic. The 
third inscription is in Greek. The same message was 
written each time, but in three different languages. The 
message of the stone tells how it was erected in 195 B.C. 
by the priests of Egypt in honor of Ptolemy Epiphanes 
and in commemoration of his remission of the dues of the 
sacerdotal body (priesthood). 

The first breakthrough in deciphering the hieroglyphic 
inscription was accomplished by an Englishman, Dr. 
Thomas Young. In 1818, he succeeded in identifying over 
seventy of the more than two hundred and twenty char- 
acters. Here he was stopped and was unable to continue 
any further. Actual credit for the final translation of the 
hieroglyphic characters went to a young, self-taught French- 
man, Jean Francois Champollion. As a boy, he was always 
interested in why no one could translate the hieroglyphic 
characters. He determined that he would be the one that 
unlocks the secret to the ancient Egyptian civilizations. 
He read as much as he could on ancient Egypt and ac- 
quainted himself with the language of the 19th century 
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Egyptian, Coptic. In all, Champollion mastered a dozen 
languages before he decided that he was ready to tackle 
the Rosetta stone. When he finally began the long arduous 
task of translation, that was to take twelve years to com- 
plete, he was glad that he had mastered those languages, 
for they were the key to the complete translation. 


“First he translated the Greek portion. Using this 
as a guide, he next studied the position and repeti- 
tion of proper names in the Greek text and was 
able to pick out the same names in the Egyptian 
text. This enabled him to learn the meaning of the 
various Egyptian hieroglyphic characters.” 


The scholars of Champollion’s time, when attempting to 
translate the hieroglyphic characters worked on the assump- 
tion that the characters were a form of picture writing. 
Champollion, with his tremendous command of many lan- 
guages, worked on the idea that these symbols represented 
not only specific words but also parts of words; in other 
words, the hieroglyphics were a system of phonetics. This 
was the “straw that broke the camel’s back.” No one else 
had used this approach because no one except Champollion 
had such a linguistic background. 


It had taken Champollion twelve long years to complete 
his work. This self-taught Egyptologist had finally achieved 
his ambition. In 1822, he published his pamphlet. “Lettre 
a M. Dacier.” which contained the results of his work.’ 
Now, scholars could read the language of ancient Egypt. 
Before this time, any important archeological findings re- 
mained untranslated because no one could understand their 
language. Now that the hieroglyphic riddle was solved. 
excavations were begun in earnest. Soon the Egyptian 
civilizations were giving up their secrets. 

Of particular importance to the medical and pharma- 
ceutical professions was the discovery of a medical papyrus 
in 1873 by the German Egyptologist, George Moritz Ebers. 
The area about Thebes, located in the Upper Nile Valley. 
about three hundred miles south of Cairo. was a good 
source of archeological treasures. It was here that Ebers 
found the papyrus which bears his name. 


On the papyrus were recorded over eight hundred pre- 
scriptions and over seven hundred drugs... This was a very 
important find, for it showed us that the Egyptians had a 
highly developed medical and pharmaceutical background. 
They were familiar with such drugs as squill, hyoscyamus. 
stramonium, etc. They were also aware that the extracted 
product of a drug was better than the crude drug by itself. 
They used wines to extract these active ingredients. The 
prescriptions in the papyrus were often quite lengthy. 
Some of the prescriptions had more than one-hundred 
ingredients incorporated into them. 


Without the Rosetta Stone, such integral parts of phar- 
maceutical history as that mentioned above would not be 
known. Without the Rosetta Stone and its ultimate trans- 
lation by Champollion, we would not have the capability 
to translate such important data that would benefit man- 
kind. We might be groping about today, looking for 
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effective drugs that were tried and proven beneficial over 
three thousand years ago. It may be safely said that there 
is a tremendous amount of history contained on that seem- 
ingly insignificant piece of volcanic rock with the strange 
writing. 


1 Encyclopedia Americana, Volume 9, pg. 520. 
; Gods, raves, and Scholars, 1952, pg. 90, Chapter 8. 
b 
* World Book Encyclopedia, Volume 15. pg. 442. 
5 Encyclopedia Americana, Volume 23, pg. 700. 
® World Book Encyclopedia, Volume 15, pg. 442. 
Ibid. 
* A History of Pharmacy in Pictures, Parke Davis and Company, pg. 4. 
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and contribute significantly to science. We are sure that 
this too can come to pass. 

I wish to thank the following for their encouragement 
and constructive criticism: 


Fr. James J. Ruddick, S.J... Department of Physics, 
Canisius College. 

2.) Fr. Cornelius Carr, S8.J., Principal, McQuaid Jesuit H. 8 
3.) Mr. Roy A. Drake, 8.J., Weston College. 

4.) Messrs. Paul Weis, Paul McAvinney, Daniel Doell, 
Christopher Husson, Odenbach Seismic Observatory. 
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NOTES 

lef. Willmore, The Detection of Earth Movements. 

2 Design of our 20ke. receiver is now complete. See also THE 
SCIENCE COUNSELOR, June 1960, page 47, Low Frequency Waves 
from Sunset Canyon. 

* The grant of $624 was received by me from Davenport Educational 
Foundation, October 1961. Lathe is now operational. 
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Young Scientists Rank 
Most Needed Discoveries 


WASHINGTON, D. C., March 4—A cure for cancer and 
the development of new sources of food and power are 
ranked as today’s most pressing scientific needs by the 40 
national winners of the 20th annual Science Talent Search 
conducted by Science Service. 

The high school seniors, in final competition here for 
$34,250 in Westinghouse Science Scholarships and Awards, 
are also concerned about the improved use of present scien- 
tific knowledge, defense against radioactivity and atomic 
weapons, the population explosion, and communication 
between peoples. 

A better understanding of basic cell processes is seen by 
most of the teen-age scientists as the key to preventing 
cancer, heart ailments, muscular dystrophy and other major 
diseases. At least one-third of them plan to work on various 
phases of this problem in their careers. 

Of immediate importance, says Bernard Rappaport of 
Staten Island, N. Y., is the need for a cheap method of 
synthesizing drugs that can be used by underdeveloped 
nations. The new “wonder drugs” are in short supply in 
many areas of the world, he points out. 

Twelve of the Science Talent Search winners believe sci- 
ence should give priority to meeting man’s growing needs 
for food and power. The greatest contributions, they agree. 
would be new sources of food from ocean plants, and power 
from controlled nuclear fusion. 

Another solution, says Laura Sue Kaufman of Brooklyn, 
would be a method of converting solar energy into elec- 
tricity, and as inexpensive way to make seawater potable 
for irrigating arid areas of the world. 

Robert Axelrod of Skokie, Ill., believes an understanding 
of man’s thinking process would have vast implications in 
the social sciences and bring advances in such vital areas as 
political science. Herbert Bernstein of Brooklyn, N. Y., 
thinks similar advances could be made with a real “thinking 
machine” capable of logical and creative thought—but free 
from the irrational behavior of man. “Properly tempered 
by the mercy and kindness of man, it could serve as a truly 
fair arbiter and could complement the government, courts 
and scientific institutions,” he says. 

To Roger Peters Jr.. of South Bend, Ind., one of the 
world’s pressing needs is a system of communication power- 
ful enough and cheap enough to bring about transcontinental 
conversations between individual members of competing 
countries. 

Other important future discoveries mentioned by the 
young scientists include a method of neutralizing radio- 
activity on a large scale and a reliable means of monitoring 
both conventional and nuclear weapons. 

Many of the teen-agers emphasize the importance of 
making better use of present scientific knowledge. “I feel 
the discovery most needed by the world today is a method 
for the unification of knowledge.” says Harriet Fell of 
Flushing, N. Y. “The age of complete specialization must 
be made a thing of the past and our concepts of science 
and the humanities must be drawn together in order to 
insure a peaceful and progressing world.” 
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Teachers and Tests 
e Sister Ernestine Marie. 8. C. H.. Ed. DB. (Boston University) 


MOUNT SAINT VINCENT COLLEGE, HALIFAX, NOVA SCOTIA 


we are fresh and bright and at one with the world; or we 
can correct them when we are jaded and weary and at 
loggerheads with the same world. The marks? Of course 
they vary with our own subjective state of mind. And 
is this fair to the students? Hardly. Again, we may know 
* that Harry has fooled his time away, but he is bright and 
we had hoped for so much from him. We'll “show him” 
that he cannot do that in our class and succeed, hence, every 
tiny slip on Harry's paper is noted. But Jane is a dear, she 
tried so hard but she simply hasn’t got the kind of brain 
for chemistry. We are so glad when we find that she has 
even a foggy notion of an answer that we give her credit 
for the least thing we find right. Whether we realize the 
fact or not, correcting essay type questions is bound to be 
subjective. And again, is it fair to the pupils? 


Let us build quality into our testing. 

This article 
conducting methods 
teachers. 


is based on the author's experience in 


courses for in-service science 


Are we teachers to blame, perhaps, in the way we test 
our pupils? Are we responsible for the study habits they 
develop? Do our tests present a challenge or are they mere 
transfers from books? Must our students think and reason 
to answer examination problems or must they merely memo- 
rize? These are some of the questions it might be well to 
ask ourselves in a serious effort to determine whether or 
not we are doing for our boys and girls all we could and 


should do for them. Making out objective test items is so difficult, so 


time-consuming and so unrewarding. But is it, really? By 
objective tests some people immediately think of true-false 
items and matching columns, two of the weakest forms of 
evaluation, and forms which generally test but the lowest 


It is easy to ask five or six essay questions; it takes barely 


a minute to write one out. The student can answer in 


several paragraphs and still not grasp the meaning of what 
the words imply. 


We can then correct the paragraphs when 


UNITRON telescopes are America’s largest sell- 
ing refractors. They have withstood the test 
of time and are fully guaranteed. There are 16 
models to choose from and easy payment terms 
are available. 


The fiction of Jules Verne is rapidly becoming fact as the world begins to adapt to a new 
“space age.’ Satellites are now in orbit. Sending a rocket to the moon is under active 


discussion. Outer space travel is sufficiently close for the conducting of military experi- Here is a selection of UNITRON Refractors: 
ments to simulate its conditions. Se ere $ 75.00 
In teaching. there is a compelling need to give students an opportunity to do more than SO” MRR oo ccccccccvecceseces $ 225.00 
just read about the universe. Apply visual education, let them see for themselves our 2 ° ~ jgeerpleepplemeter: $ 265.00 
neighbors in the solar system and outer space. ~¢ eeanne $ 435.00 
An astronomical telescope must be capable of resolving pinpoints of light at enormous L =e eee: $ 465.00 
distances. It, therefore, has to be designed specifically with that objective in view. < |  —oaoneeneqeteqegents: $ 785.00 
Highly precise and matched optics are essential to obtain the crystal-clear image defini- 6” Photo-Equatorial with clock 

tion so necessary for astronomical observations to be meaningful. Mechanical mountings drive and Astro-Camera ........ 00 


must also be built to close tolerances in order to accurately track a star or a planet. 
You will find all of these requirements superbly matched in a UNITRON. 


This valuable 38-page Observers Guide and Catalog 
is yours for the asking! It will help you in the 


wise selection of a telescope suitable for your needs 
and at a price to fit your budget. 


2.4-Inch ALTAZIMUTH REFRACTOR 
MODEL 114—COMPLETE with Altazimuth 
Mounting and slow motion controls for both 
altitude and azimuth, tripod, 5X-16mm. view- 
finder. rack and pinion focusing, 4 eyepieces 
(100X, 72X, 50X, 35X), choice of UNIHEX 
rotary eyepiece selector or star diagonal and 
erecting prism system, sunglass, dewcap, dust- 
cap, wooden cabinets, instructions. 


4-Inch PHOTO-EQUATORIAL REFRACTOR 
MODEL 166—COMPLETE with Equatorial 
Mounting and slow motion controls for decli- 
nation and R.A., setting circles with verniers, 
clock drive, metal pier, Astro-Camera, 10X- 
42mm. viewfinder, 2.4” guide telescope, rack 
and pinion focusing, 9 eyepieces (375X-25X). 
Super-UNIHEX rotary eyepiece selector, 
sunglass, solar aperture diaphragm, UNI- 
BALANCE, dewcap, dustcap, cabi- $1280 
nets, instructions. 


INSTRUMENT COMPANY @ MICROSCOPE SALES DIV. 
66 NEEDHAM ST. NEWTON HIGHLANDS 61, MASS 


NINETEEN 


jor Marc, 
“of | wonders of the sky Dy: 
~ oS i Glossary of telescope terms 
Please rush te me, free of charge, UNITRON's new Observer's 1 : 
| | Guide and Telescope Catalog | 


level of mental power—knowledge. What is needed is a 
test of comprehension, application and understanding, and 
this is indeed hard to frame, but once such a test is con- 
structed, its author can have a degree of confidence in the 
measurement that he never possessed under other testing 
conditions. 

Let us take the example of the electrolysis of water and 
see what kinds of questions could be made concerning this 
topic. The easiest way out for the teacher is to say: 


Explain the electrolysis of water. 


Any student who had been in the class, had a textbook 
and wished to pass the course could, with comparative ease 
and a minimum of mental application, read up on elec- 
trolysis and memorize the salient facts. He could do this 
whether or not he had ever performed or seen performed 
an experiment on electrolysis. A child in some lower grade 
could be given the same text and told to learn about elec- 
trolysis and could do it, given time and motivation. So, in 
reality, a fairly good paragraph response to the question 
means little. How else could a teacher approach the point? 
He could set up a true-false assembly in a manner such 
as this: 

Mark the following items true or false: 

When water is electrolyzed there is twice as much 
hydrogen formed as there is oxygen. 
When water is electrolyzed the oxygen ions migrate 
to the anode. 
A small amount of acid is usually added to facilitate 
the current flow in the electrolysis of water. 
Electricity causes a physical breakdown in the water 
molecules, hence the electrolysis of water is a 
physical change. 
Here we have a somewhat better test of the pupil’s knowl- 
edge. but we have a tremendous element of guessing intro- 
duced which can only be partly thwarted by scoring the set 
as the number right minus the number wrong. 


Again, the teacher might proceed in this fashion: 


In the electrolysis of water, the hydrogen collects 


at the ‘ 
The electrolysis of water is an example of a 
change. 
The pole where the oxyyen collects is 


called the 


A small amount of 
tate the reaction. 


is usually added to facili- 


This time the student must supply the words, but the words 
are terribly obvious if he has studied the matter at all. We 
are merely testing his memory still, with no challenge being 
presented above that level. Hence, he will study his chemis- 
try on the low level of the knowledge-and-fact gleaner. He 
will not study to become a master of the intricacies in- 
volved; he will not study in order to understand; he will 
study merely in order to know. The difference is great. 
Another approach a teacher could make toward this mat- 
ter of testing a student’s knowledge of water electrolysis 
would be the following: 
A smal! amount of sulfuric acid was added to water 
and the solution was then subjected to direct current 


from two platinum electrodes. Two gases, hydrogen 
and oxygen, were collected above the electrodes. 


|. From this experiment alone, one is justified in 
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concluding that the two gases, oxygen and hy- 
drogen, must have come from: 
A) the water 
B) the sulfuric acid 
C) the electrodes 
D) the impurities in the water 
E) any of the above sources 
2. The gas which is given off near the anode could 
be identified by its 
A) solubility in water 
B) reaction to limewater 
C) ability to catch fire 
D) effect on a glowing splint 
E) Teaction with moist litmus paper 
3. If the amount of electricity flowing through the 
circuit were doubled, 
A) the amount of H, would be halved and the 
reaction rate doubled 
B) the amount of O. would be doubled and the 
reaction rate halved 
C) the amount of both gases would have been 
doubled and the reaction rate would remain 
unchanged 
D) the water would turn to steam instead of 
decomposing 
E) the reaction would go twice as fast 
4. Which of the following would be the most suit- 
able arrangement of apparatus for this experi- 
ment? 


~ 


| 
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5. A similar process is most likely to be used to 

A) produce steam 

B) produce chlorine from saline solution 

C) separate water from H,SO, 

D) regulate direct current. 

E) plate silver on copper 
Can the answers to this type of examination be memorized 
ahead of time? Can a student consistently do good work 
on this type of test if he does not understand the material 
presented in the class and in the laboratory? Will a student 
who knows he is facing this type of a test study in the same 
cursory manner as would a student that expects a paragraph 
or fill-in-the-blank type of measurement? 

Perhaps we can strengthen our testing, maybe not all at 
once, but little by little, until we have brought our questions 
up to a level that will keep our students working at their 
highest peak. In that way, and only in that way, will we 
bring out of them the best that they have, and in so doing 
will give to them what it is their right to expect and to 
receive. 
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New Books 


Modern Trigonometry 


e By Dick Wick Hatt and L. O. Karrsorr. John 
Wiley and Sons, Inc., New York, 1961. Pp. 
X + 236. $4.95. 


Since a more analytic, thorough, and broader knowledge 
of mathematics is a necessity in our dynamic world, this 
modern text is a definite contribution to the existing library 
of books on trigonometry. The early introduction of polar 
coordinates and radian measure and their use throughout 
the text gives the student ample opportunity to become 
familiar with and to come to know these important con- 
cepts. Although the motivation for the introduction of the 
function of an angle is the constancy of certain fractions, 
the corresponding ratios of the sides of similar right tri- 
angles, the definitions so formulated are generalized and 
shown applicable to any angle in standard position in a 
rectangular coordinate system. This is in keeping with the 
modern trend which emphasizes thinking and reasoning in- 
stead of routine manipulation of formulas. Then, too, the 
introduction of certain topics from analytic geometry, the 
distance formula, slopes and equations of lines, the equation 
of the circle; the introduction of vectors and complex num- 
bers; the use of terms taken from logic to draw sharp dis- 
tinctions among definitions, all aid in broadening the stu- 
dent’s knowledge of the field of mathematics and deepening 
his insight into it. The many examples and figures imple- 
ment and clarify the discussion considerably. Of course, 
the usual topics, the solution of the right triangle, the solu- 
tion of the oblique triangle, logarithms, trigonometric equa- 
tions, graphs, identities, formulas, are all included and 
masterfully treated. 


Modern Trigonometry is an excellent text, and this re- 
viewer feels that it has a definite place in the modern 
mathematics curriculum, especially at the secondary level. 


Charles F. Sebesta, Ph.D. 
Head, Mathematics Department 
Duquesne University 


Seienee for Progress 


e By Maurice Ames, ArtHUuR Baker, JosepH 
Leany. Prentice-Hall, Inc.. Englewood Cliffs, 
N. J. Pp. 610. 


This book is the answer to the student’s question “Why 
should I study science?” Unit One, A Scientific Approach 
to the Problems of Living. introduces the underlying phi- 
losophy which is developed in succeeding units. Scientific 
principles are presented as they solve the problems of food 
(nutrition, preservation, life cycles), health (systems, dis- 
sase), home (light, color, heat, machines), recreation (as- 
tronomv, photography, geology), communication (sound. 
electricity, telephone, radio, television, electronics), trans- 
portation (water, land, aviation, space), reproduction (he- 
redity, eugenics), and environment (atmosphere, weather, 
conservation). This natural grouping leads painlessly from 
one topic to the next. Frequent references to scientists and 
the history of many discoveries, as well as timely references 
to recent exploits in space and atomic energy, will help to 
maintain student interest. The many drawings and pictures 
will aid him in carrying out experiments and understanding 
those situations which he cannot experience. Each unit 
concludes with Ideas to Remember, Can You Do These? 
How Would You Answer These?, -More Questions, and 
Further Reading. These would provide an excellent source 
of review and enrichment for the various levels of ability 
within the group. The text is readable. with new terms 


presented in italics, pronounced and defined in the Glossary. 
A section of extraordinary colored photographs is included, 
but they would be of more value as teaching aids if they 
had been placed throughout the book, rather than lumped 
in a single section. 

Eileen B. Auner, Teacher 

Hillsdale School 

Dormont Borough 


Review of Science for Your Needs 


e By Maurice Ames, ArtHur Baker, and JosepH 
Leany. Prentice-Hall, Inc.. Englewood Cliffs. 
N. J. Pp. 433. 


Science for Your Needs is a general science book written 
according to the scientific method which it attempts to 
instil in the student. This method is used in the presenta- 
tion and discussion of such pertinent topics of scientific 
interest as space and its exploration and the earth and its 
development. An introduction to biology is given by a 
unit on plants as they are related to foods, microbes and 
their relationship to community health and living things. 
The chemical branch of science is developed in a unit on 
materials and methods of testing synthetics. Physics is 
represented by units on work and energy, electricity as used 
in communication, the mechanics of a steam engine and 
the use of fuels in transportation. 


The topics as listed in unit headings are the focal point 
of much criticism directed against the science courses taught 
today. The presentation in this book, however, is such that 
a problem is stated, an explanation is given, and then its 
relationship to practical aspects is shown. 


The nine basic units are subdivided into twenty four prob- 
lems. The solution to these problems is found after various 
aspects are shown and discussed and after conclusions are 
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drawn. A summary of important points is given at the end 
of each unit. This is followed by a group of simple experi- 
ments or projects which the interested student can do. A 
set of review questions is given. For the more advanced 
student suggestions are made for further reading. A glossary 
at the end of the book is a ready reference for pronuncia- 
tions and definitions. 


This book is most practical for a ninth grade class. The 
vocabulary used is suitable for this grade level. The method 
of presentation and sentence structure is oversimplified in 
many instances. The material both from the standpoint 
of science and the standpoint of interest are particularly 
appropriate. It is usually at this age that the student must 
decide whether to continue or curtail his study of the sci- 
ences. For these students, a few basic principles of biology. 
chemistry and physics are presented. Interest is created 
and curiosity is sharpened by the performance of the simple 
experiments suggested. The practicality of science study is 
shown through parallels drawn to modern living. 


Carol Morawski 
Science Teacher 
Gladstone School 
Pittsburgh, Pa. 


The Book of the Atom 


e By Leonarp ve Varies (Translated by Eric C. 
Breeze). The Macmillan Company, New York, 
1960. Pp. 268. $3.95. 


This is an excellent book to place on your reading list 
for both students who are interested in science and those 
who are interested in other subjects. It is well written, and 
the author’s presentation is both interesting and imaginative. 


The development of our present-day concept of the atom 
is traced from the time of Democritus. There are many 
drawings which add appreciably to the clarity of the text. 
The author also succeeds in presenting Dalton, the Curies, 
Rutherford, ete., as real human beings, the kind of people 
you would like to meet. 


Even those who are well versed in the history of science 
will find this a very readable book. 
JPM. 


Introduction to Probability and Statistics 


e By Henry L. Avper and Epwarp B. Roesster. 
WwW. Freeman and Company, San Francisco, 
1960. Pp. 252. $3.50. 


The need for a satisfactory textbook for an introductory 
course in statistics for students of education, psychology, 
and biology has been fulfilled by this book. It is well 
written, and the student who has a good background in 
high school mathematics will find no difficulty in studying 
this text. Basie principles are clearly presented and dem- 
onstrated. The exercises at the end of each chapter are 
pertinent to the material given and are taken from various 
fields such as biology, economics, psychology, etc. In addi- 
tion, the authors have avoided exercises which involve an 
excessive amount of computation. 


The printing and editing are excellent, and the graphs 
and charts are attractive and easy to read. The appendix 
contains a list of selected readings, the usual tables, and 
the answers to the odd-numbered problems. 


In addition to being a goed text-book, this is also a 
good reference hook for the non-mathematician who uses 
statistics only occasionally. 

JPM. 
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Physics 


e By Puysicat Science Stupy Committee. D. C. 
Heath and Company, Boston, Mass. 1960. Pp. 656. 


This new high school text represents the most recent 
efforts toward the complete revision of conventional high 
school Physics. The authors, both college and high school 
teachers, drew on their experiences and results of many 
testing programs to develop this thoroughly logical and 
interrelated text. Designed to satisfy the needs not only 
of the average or better student but suitable as well for 
the ones with less aptitude. The next contains : a wealth of 
new photographs and diagrams to fit the new approach. 
It is written in an almost informal style of conversational 
form with the result that it achieves a motivation not 
usually obtained. 


Questions at the end of each chapter also include home 
type projects and there is a list of suggested reading included 


The material is divided into four units—The Universe, 
Optics and Waves, Mechanics, and Electricity and Atomic 
Structure—and, as the preface of the text indicates, it IS 
a thoroughly teachable text. 

AJ.K. 


Classies in Biology 

Classies in Seience 

Classics in Sociology 

Classies in Western Civilization 


e The Philosophical Library, New York, 1960. 
$6.00 each. 


The individual volumes in this series of selected readings 
average 340 pages. An introductory reading guide by an 
authority in the field opens each volume and indicates the 
theme around which the selections were made. The author 
of the guide for Classics in Biology is Sir S. Zuckerman; 
for Classics in Science, E. N. Da C. Andrade; for C lassics 
in Sociology, Donald McRae; and for Classics in Western 
Civilization, D. C. Somervell. . 

If one considers the philosophic viewpoint of the editor 
as presented in the introductory chapter, the selections are 
well made. Each selection is presented with a short intro- 
duction which gives unity to the book and increases its 
readability. 

The choice of authors ranges from the ancient Greeks to 
our own time. These books make very interesting and 
informative reading. 

IPM. 


Elements of General Chemistry 


e By Jay A. Youne. Prentice-Hall, Inc., Engle- 
wood Cliffs, New Jersey, 1960. Pp. 466. $6.95. 


This is a textbook for a one-semester introductory course 
in chemistry. The author seeks to accommodate students 
who need to develop their background before starting the 
full college program in chemistry or who are interested in 
a one-semester terminal course. 


The author stresses the importance of thinking and under- 
standing rather than the memorization of facts and rules. 
He makes very effective use of the conversational style of 
writing. One ‘frequently finds dialogue such as “W hy this 
does happen we do not know, but one reason may be 
in his discussions. It would seem that such a technique 
should impress upon the student the nature and the opera- 
tion of the scientific method 


The selection of topics to be studied and the logical 
method used in discussing them indicate that the book is 
the product of a great deal of planning and classroom 
experience. IPM. 
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Antaretie Researeh Ship 


The USNS ELTANIN, an ice-strengthened cargo ship, 
will become a seagoing scientific laboratory of the U. 8. 
Antarctic Research Program under the terms of an agree- 
ment announced today by Dr. Alan T. Waterman, Director 
of the National Science Foundation and Vice Admiral Roy 
A. Gano, USN, Commander, Military Sea Transportation 
Service. 

“Research projects aboard the ELTANIN will encompass 
any scientific work that may be carried out on shipboard,” 
Dr. Waterman noted. “The Foundation is now accepting 
proposals for research in the oceans adjacent to the Ant- 
arctic, and it is expected that the first research cruise will 
begin in the late fall of 1961.” 

The ship will be fitted to accommodate numerous disci- 
plines., including meteorology, upper atmosphere studies, 
marine and terrestrial biology, physical oceanography, sub- 
marine geology, and geomagnetic studies. 

The agreement between NSF. which administers the Ant- 
arctic Research Program, and MSTS, which owns and oper- 
ates the ELTANIN, provides for conversion of the cargo 
vessel into a polar research ship during the summer and fall. 
Cost of conversion will be principally borne by NSF. MSTS 
will award the conversion contract and supervise the ship’s 
modification. 

Versatility and flexibility of equipment and laboratory 
deck spaces compatible with the demands of sea-worthiness 


and safety are incorporated in the plans for alteration. It 
is planned to convert the present hold and ‘tween decks to 
laboratories, quarters for scientific parties and_ scientific 
stores. In addition, enclosed laboratories will be built on 
the forward part of the main deck extending from the fore- 
‘astle head to the main mast. Main deck space forward of 
the bridge super-structure and aft of the main mast will in 
general be clear for deep sea trawling and allied overside 
operations. 

A helicopter deck is to be installed aft of the bridge. 


Under the terms of the agreement, the ELTANIN will 
continue to be owned and operated by MSTS. NSF, as 
sponsor of the ship, is responsible for the scientific program 
and will designate a senior scientist aboard. It is expected 
that the ship will work in Antarctic waters at least ten 
months a year. Individual cruises will vary from a month 
to two or more months in length, depending on the research 
in progress. During refueling calls at Southern Hemisphere 
ports, scientists will be able to change equipment for experi- 
ments and resupply their projects. 

The ELTANIN is a small ice-strengthened cargo ship 
designed and built for polar supply missions. She is 266 
feet long. has a 51-foot beam, and will draw about 19 feet. 
Double hull feature is extended up to the main deck and 
other cold weather operation characteristics are built in. 
Classed as T-AK 270. she is of welded steel construction with 
a raked icebreaker-type form bow and a modified cruiser 


stern. Engine space and crew quarters are aft. Propulsion 


QUALITY APPARATUS FOR USE IN 
STUDENT SCIENCE LABORATORIES 


Harvard me Co., Inc., seeks to promote better science teaching 
by offering for student use apparatus of the same quality found in 
medical schools and research institutions. As the Company is a non- 
profit organization, all apparatus is made available at the lowest 
possible cost. 


Although designed for student physiology laboratories, many pieces 
of equipment also find use in physics, psychology and chemistry lab- 
oratories. All apparatus is ruggedly constructed and sufficiently versa- 
tile so as to allow students to plan and execute their own experiments. 
The range of experiments possible is limited only by the ingenuity 
of the teacher. 

Many phenomena can be translated into motion which can be visibly 
recorded. Harvard Apparatus Co. offers a range of instruments which 
can record, using levers and other devices, changes in pressure, tem- 
perature, electric current, physical size and movement of mechanical 
or organic component parts. In addition to its recording instruments, 
the Company offers many levers and writing instruments, as well as 
electrical stimulators, clamps, stands and animal accessories. 


The Company has prepared a special Teaching Kit. This is a com- 
bination of apparatus, housed in a fitted case, with which the majority 
of basic experiments in pew 4 can be performed. All pieces of 
Ss are also available singly, thus allowing the teacher to build 
a collection of apparatus which will meet his particular needs. 


We invite you to write for our fully illustrated Catalog 1960-61. The Catalog, plus 
detailed data sheets on many pieces of equipment are available on request. 


HARVARD APPARATUS CO., IMC. + Dover, Mass., U.S. A. 
(a non-profit organization) 
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power is diesel-electric, driving twin screws; shaft horse- 
power is 2700, speed approximately 13 knots, endurance at 
12 knots 10,000 miles 

The USNS ELTANIN was the prototype for two sister 
ships, the USNS MIZAR and USNS MIRFAK. All three 
have done yeoman duty with MSTS in Arctic operations, 
the ELTANIN for the past three years. The ships were 
named after three navigational stars of the northern 
hemisphere 

Built in 1957 in New Orleans, the ELTANIN was origi- 
nally designed for work in the shallow waters off Northern 
Alaska. When the supply of the Arctic in this area was 
turned over to commercial interests, MSTS placed the three 
ships in the Greenland-Labrador-Newfoundland run. 


Demonstrating the versatility of the ships is an over-the- 
beach supply mission carried out by ELTANIN in 1958 at 
Fernando Noronha off the eastern tip of Brazil, during which 
voyage it carried two LCM’s (landing craft, medium) on 
deck to land supplies. 


Von Braun Sees 
Possibility of Placing 
Man on Moon via Saturn 


Articles in “Space World” Reveal 
Space Theory and Development 


“We could, no doubt, manage to place the first man on 
the moon or Mars, and keep him alive before returning him. 
for a longer period than a native of the tropics could exist 
today in the Arctic,” Dr. Werner von Braun reports in the 
June issue of Space World Magazine. In the article Dr 
von Braun, director of the Marshall Space Flight Center 
and principal architect of Saturn, gives a progress report 
on America’s most. powerful rocket engine. “The possible 
Saturn C-2 of the future not only would be capable of 
placing small manned space stations, cargo ships and pro- 
pellant tankers ‘into orbit, but could also send a_ lesser 
version of the space station into a circumlunar trajectory 
as a manned spaceship.” Dr. von Braun writes. “Preliminary 
estimates indicate it would weigh about 15,000 pounds.” 


Gourmets may not make reservations on space ships 
because even a serving of steak and onions, with french fries, 
is an astro-impossibility. “Even a simple cup of coffee 

.in a cup... is an earthly luxury unattainable aboard 
any ship in orbit or on its way to outer space,” Ernest 
Haussman writes in an article “Kitchen in Space” in Space 
World. Here is what the eating process may be like: 
“First, the containers, tubes or other packaged food items 
will be snapped into holders on a compartmented tray. The 
tray itself will be held down by clamps, and the astronaut 
will strap himself into a seat to keep from floating around. 
Now man and food can come together in a practiced series 
of operations. Choosing one tube or container at a time. 
the Space Kitchen’s guest will place the mouthpiece between 
his teeth, squeeze out the food, and when he is finished. 
replace it with another item until he has completed his 
meal,” he comments 
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“At what point will loneliness and terror make the human 
mind snap? How much gravity-stress can the body with- 
stand? What kind of ecological system is necessary to keep 
an astronaut alive during extended space flight?” These are 
some of the questions discussed in an interview with Dr. 
William Helvey, director of the life sciences, Republic 
Aviation Corp., by John Rublowksy in the June issue of 
Space World. 


A “moon suit” has been developed so that the “visitor” 
may get around as well as he does on earth in ordinary 
business clothes. It is a huge, bucket-shaped affair with 
arms and legs extending from the torso section, and it is 
designed to enable a man to survive and do useful work in 
the hostile environment of the moon. Although the con- 
trivance appears clumsy and ungainly, Dr. Helvey explained 
that when worn on the moon, the reduced gravity of the 
body will enable the man inside the suit to move with 
relative ease. 


Another article in Space World discusses “Dust Halo.” 
Fred L. Whipple shows that the satellites have revealed the 
presence of a hitherto unsuspected dust halo. 


Willy Ley in an autobiography sketch “How It All Began” 
tells of the early days of the space age, while John Parry 
writes on “The Refractive Approach to Telemetry.” 


The support of human life will be relatively simple on 
Mars, according to Otto O. Binder in ““Mars Colony” in the 
June issue of Space World. 


“Immigrants from earth may become Martian ranchers, 
feeding their herds of cattle, goats and sheep on lichens, 
mosses, and algae that experts think grow widely on Mars. 
If the sparse mosses buried under snow in earth’s Arctic 
support herds of caribou and reindeer, flocks of farm animals 
on Mars should be able to survive easily on Martian moss 
that is never snow-covered.” 


“  . astronautic scientists agree that of the three plancts 
nearest earth, Mars seems most likely to be earmarked for 
future human habitation. They say that before the end of 
this century, the ruddy planet will see the bustle of arriving 
settlers taking up a new extraterrestrial life.” 


Another article in Space World discusses ““The Problem 
of Survival” and Harold Bloom, G.E. project. director with 
Ted Stoil tells how unique life-rafts will be used for space 
emergencies. 


The current status of space law is analyzed by William 
A. Hyman in “Who Owns What?” highlighting the inter- 
national complications of space travel. The article includes 
the condensed version of the full document presented by 
Mr. Hyman before the General Assembly of the Inter- 
American Bar Association. 


“Piggv-Back to Venus” is the arresting title of the report 
on the Russian interplanetary station that is now approach- 
ing rendezvous with Venus. Other articles discuss various 
phases of the space world and also summarize international 
developments, including Russian advances. 


Space World is published by Spaceways, 250 West 57 
Street, New York 19. 
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Portable *-Atomie Clock” 
Can Aid Satellite Tracking 


WASHINGTON, D. C., March 2—A portable “atomic 
clock” that can aid tracking stations in determining the 
precise orbits of satellites was demonstrated by the National 
Bureau of Standards here today before a group of the 
nation’s top teenage scientists. 

The new rubidium device, shown during a program for 
winners of the 20th annual Science Talent Search, will also 
prove valuable in navigational and communications systems, 
as well as in radio propagation studies. It is one of several 
atomic standards being developed by the Bureau for exact 
measurement of frequency and time intervals. 


Because it is compact and relatively simple. the new 
standard can easily be made rugged and portable for use 
in the field and other laboratories. 


The young scientists who visited the Bureau are compet- 
ing for $34.250 in Westinghouse Scholarships and Awards, 
to be presented Monday night. 

Essentially, the Bureau’s new standard is achieved by 
using rubidium vapor and rubidium light to monitor a 
microwave frequency of approximately 6835 megacycles. 
Combined action of the light and the microwave field upon 
the magnetic states of atoms in the vapor puts them in a 
proper balanced state to absorb the light. Since the light 
transmitted through the vapor will be at a minimum only 
when the proper microwave frequency is applied. this 
amount of light tells if the exact frequency is being used. 
A frequency variation as little as one part in 100 million 
drastically reduces the light absorption. 

The atomic clock’s oscillator; which provides the micro- 
wave energy, maintains this hyperfine frequency by means 
of an automatic control system. It is precise to one part 
in 10 billion over periods of months or to an even higher 
precision for shorter periods of time. 


On a tour of the Bureau. the Science Talent Search 
winners also saw a demonstration of the properties of ma- 
terials at high temperatures. and an atomic beam for 
measuring length which promises even greater precision than 
the newly adopted krypton-86 standard. 

The annual Science Talent Search is conducted by Science 
Service. 


“Molecular Block” Radio 
Demonstrated to Nation’s 
Top Young Scientists 


WASHINGTON, D. C., March 3—Forty of the nation’s 
top young scientists witnessed the first public demonstration 
of the world’s most unusual radio set here tonight. 


The unique radio receiver contains no tubes, coils, re- 
sistors, or any conventional electronic circuitry. Instead. 
its working parts are six small crystals of silicon about the 
size of a dime, but much thinner. A typical conventional 
radio set has some 50 separate electronic components con- 
nected together by some 150 soldered connections. 


TRIARCH PRODUCTS 


Fine Microscope Slides for 
Discriminating Biologists 


More than 1,000,000 Triarch Slides 
have been sold to over 1,200 Colleges 
and Universities throughout the 
world. Ask them for an appraisal! 


For current Catalog No. 11a, 


write to: 


GEO. H. CONANT 
RIPON, WISCONSIN 


BIOCAST new “‘learn-by-doing” 


technic for stimulating teacher and student 


At negligible cost, each student casts and paints his own plaster 
model of important biological subjects from the flexible plastic mold 
provided . . . learns the detailed structural features involved—a 
perfect pedagogical technique. 


Subject molds are: 
Human Torso 
Head Heart 

Eyeball Brain 


Skin 
Digestive System 
Villus 
Urinary Apparatus 
Kidney Jaw 
Tooth - Reflex Arc 
Embrvo, human 
Cell Structure 
Amoeba 
Paramoecium 
Hydra - Earthworm 
Crayfish 
Frog, dissected 
Frog Brain 
Frog Development 
Mitosis Fore-limbs 
Leaf Structure 
Stem, terminal 
Root Tip 
Flower Structure 
Seeds (Corn, Bean) 


No major expenditure involved in trying 
out one or more of these molds 


— PRICES— 
PLASTIC MOLDS, with complete casting and color directions, 
size of casts 414” x 3%” to 6%” x 4” ench .........ceeeeeeee 50 
SAMPLE COLORED MODELS, each ............... $ 7.00 to 9.50 


BIOCAST KIT. Incl. mold (your choice), and sample colored 
model, plaster, colors, brush, shellac, ete. with directions ...$18.50 
BIOCAST KIT. Same, but without sample model, with 
$12.50 
Ask for Cat. No.7 M 


NEW YORK SCIENTIFIC SUPPLY CO., INC. 


28 West 30th Street New York 1, N. Y. 
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Development of the unique radio receiver by Westing- 
house Electric Corporation was disclosed by the Air Force 
only this week. Tonight's public showing was made at a 
dinner meeting in Hotel Statler where the 40 winners of 
the 20th annual Science Talent Search entertained mem- 
bers of Congress from their home districts throughout the 
United States. 


The 31 boys and nine girls are attending a five-day Science 
Talent Institute here, where they are competing for $34,250 
in Westinghouse Science Scholarships and Awards. They 
were selected for top honors from entrants in the Science 
Talent Search from the senior classes in high schools all over 
the nation. This program is conducted by Science Service 


Addressing the 40 young scientists and their Congressmen, 
Dr. Stephen J. Angello, consultant at the Westinghouse re- 
search laboratories, Pittsburgh, Pa.. described the new radio 
set as “the most complex electronic system yet achieved 
through the principles of molecular electronics.” 


“It points up the remarkable pace of modern research.” 
he said, “for the main effort in this area of science is now 
something less than two years old.” 


Radio Receiver Uses New Approach to Electronics 

Dr. Angello described molecular electronics as a major 
advance in electronics, comparable in its implications to 
the discovery of the transistor and the advent of modern 


solid-state electronics some 12 years ago. 


“Both advances brought a new approach to electronics,” 
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he said. “In solid-state electronics that new approach was 
the elimination of power-hungry vacuum tubes in electronic 
circuitry with semiconductor devices. In molecular elec- 
tronics that new approach is the elimination of the cir- 
cuitry itself.” 

Each of the six small wafers from which the molecular 
electronic radio receiver is constructed is known as a “‘func- 
tional electronic block.” Each functional block performs 
some complete electronic function essential to radio recep- 
tion such as amplification, frequency selection (tuning), and 
signal detection. The total function of radio reception then 
is achieved simply by connecting the six solid blocks to- 
gether. Phenomena occurring within or between regions 
in the solid crystals give electrical behavior equivalent to 
conventional circuitry. 


“This experimental radio demonstrates the fact that 
highly complex electronic functions can be performed by 
applying the principles of molecular electronics,” Dr. Angello 
said. “Eventually, we think, we can make a radio receiver. 
not from six functional electronic blocks, but from one. 
More complex, more versatile systems are certain to follow.” 


Westinghouse received an initial Air Force contract in 
molecular electronics in April, 1959. An extension of the 
contract, November, 1960, authorized the development of 
a military communications receiver applying molecular 
electronics concepts. The broadcast receiver demonstrated 
here tonight embodies many of the basic principles that 
will be incorporated into the Air Force receiver. 


Science Service 


TUR 


number 105A41, is priced at $17.95. 


PLANKTON TOWING NETS 


Turtox plankton towing nets are made in three series, in a variety of meshes of 
imported silk bolting cloth. The most popular net in the Standard Series is made of 
Number 6 bolting cloth which has 74 meshes to the inch. This net, Turtox catalog 


Refer to pages 670 to 675 of Turtox Biology Catalog No. 62 for complete listings. 


GENERAL BIOLOGICAL SUPPLY HOUSE 


8200 SOUTH HOYNE AVENUE 


CHICAGO 20, ILLINOIS 
THE SIGN OF THE TURTOX PLEDGES ABSOLUTE SATISFACTION 


TOX 


(INCORPORATED) 
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For elementary and secondary schools... 


New films from 


Central Scientific proudly announces its 
entry into the educational audio-visual field 
with the formation of Cenco Educational 
Films. Drawing on 71-years experience of 
supplying the nation’s schools with quality 
science teaching apparatus, Cenco has 
collected an outstanding movie production 
staff, headed by Producer-Director David 
Wisner. This staff is collaborating with 
noted educators throughout the country to 
produce 16mm sound, color films for ele- 
mentary and secondary school sciences. 


Cenco on science 


In addition to the films listed, series on 
Nuclear Radiation, Heat and Cold, and 
Plane Geometry will be available shortly. 


DISCOVERING SOLIDS—a series of 
five, quarter-hour films on solid geometry 
explaining the six most common solids. For 
junior and senior high school levels, color 
is $150; black and white, $75. Write for 
Booklet 502. 


EXPLORING BY SATELLITE—dynamic 
26-minute film on preparation, launching 


and mathematics 


and flight of satellite-carrying Vanguard 
missile. For junior and senior high schools 
as well as civic groups, color is $240; black 
and white, $120. Write for Booklet 503. 


SCIENCE FOR CHILDREN—13-film se- 
ries for grades K1 through 6, treating the 
habits of various birds and animals, plus 
the cultural development of the American 
Indian and the Eskimo. Color price is $120; 
black and white, $60. Write for Booklet 501. 


CENCO EDUCATIONAL FILMS 


A Division of Cenco Instruments Corporation 
1718-N Irving Park Road, Chicago 13, Illinois 


Mountainside, N.J. * Montreal * Santa Clara + Somerville, Mass. * Toronto * Los Angeles 
Ottawa * Birmingham, Ala. * Vancouver * Houston * Cenca S. A., Breda, The Netherlands * Tulsa 


The Microscope... 
Key to Unseen Worlds 


Carolina Has a Complete Line 
For Beginner or Researcher 


@ Microscopes and accessories by: 
Wolfe, Bausch and Lomb, A. O. 
Spencer, and Warren 


@ More than 2,300 different micro- 
scopic slides to choose from 


Slidestrips 


Wolfe Biological 
Microscope W2 @ Microtomes 


All Carolina Materials Are Guaranteed 
Write to— 
Carolina Biological Supply Company 
Elon College, North Carolina 


Free Cataloque Available To Teachers Upon Request 
Please State Teaching Affiliation 


High School 
Weather Station 


Complete with instruments, record forms and study aids 


$200.00 


Maximum-Minimum Thermometer 
Rain and Snow Gage 
Sling Psychrometer 
Barometer, Aneroid 
Anemometer 
Wind Vane 
Wind Indicator 
Book: Techniques of Observing the Weather 
Set of Weather Bureau Pamphlets 
Recording Forms 
WRITE FOR COMPLETE CATALOG 


Science Associates 


Instruments/Weather e . Astronomy/Teaching Aids 
194 Nassau Street P.O. Box 216 Princeton, N. J. 
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Former Seience Talent 
Search Winners Prove 
Their Promise 


WASHINGTON, D. C.. March 3—Nineteen vears ago. 
teen-agers Paul Teschan of Shorewood, Wis., and Marina 
Prajmovsky of Farmingdale, N. Y., shared top scholarship 
awards in the first nationwide Science Talent Search. 


Last night, Medical Corps Major Paul Teschan, assistant 
commandant of the Walter Reed Army Institute of Re- 
search, was back at the scene of his early triumph—this time 
to discuss scientific careers with 40 teen-agers of a new 
generation who are competing here for top Science Talent 
Search awards. Dr. Marina Prajmovsky Meyers, ophthal- 
mologist of Glen Cove, N. Y., had also planned to be on 
hand, but was prevented by the late arrival of a new 
baby girl. 

Although only in their middle thirties, these first Search 
winners are well along in successful science careers. Major 
Teschan has gained recognition for an improved method of 
using the artificial kidney. Dr. Meyers, who is married to 
a physician, has her own clinical practice and does research 
in ophthalmology. Both serve as examples of the outstand- 
ing record of the Science Talent Search in encouraging 
young scientists. 

A total of 760 national winners have won trips to Wash- 
ington over the years—not including this year—to compete 
for over a quarter of a million dollars in Westinghouse 
Scholarships and Awards. Almost without exception, these 
teen-agers have gone on to careers in science, or are now 
working on advanced degrees in their fields. 


An idea of how they are faring can be gained from a 
look at some of the top scholarship winners from past vears. 


Ray R. Schiff (1943) directs the nuclear design of reactors 
for advanced submarine propulsion. He is a section man- 
ager at the Bettis Atomic Power Laboratories, operated 
by Westinghouse for the Atomic Energy Commission. 


Rada Demerec (1947), now Mrs. Neville Dvson-Hudson. 
Ph.D., is a lecturer at the University of Khartoum in the 
Egyptian Sudan. In addition to teaching, she does research 
in human ecology and has spent two and a half vears of 
field work among the Karamojong natives in Uganda. 


Dr. Martin Karplus (also 1947) is an associate professor 
of chemistry at Columbia University in New York City. 
Also teaching are Dr. Sau] Sternberg (1950). an instructor 
in psychology at the University of Pennsylvania, and Dr. 
Robert Kolenkow (1951), assistant professor of physics at 
Carleton College in Northfield, Minn. 

Among other previous top winners are: 

Marilyn R. Curran. M.D., (1946) psychiatrist, of Rose- 
mont. Pa.; Dr. Andrew Kende (1948), senior research 
chemist for American Cyanamid Co.; and Dr. Dwight 
Taylor (1949), geologist for the U. S. Geological Survey. 
Department of Interior. 

The annual Science Talent Search is conducted by Science 
Service and sponsored by the Westinghouse Educational 
Foundation, which is supported by the Westinghouse Elec- 
tric Corporation. 
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Creative Teaching Unlimited 


Hunt and select individual protozoan with eye dropper 


See exquisite detail in 3-D 


The AO Spencer CYCLOPTIC Stereoscopic Micro- 
scope exposes the student to three-dimensional micro- 
scopic worlds beyond the scope of their everyday 
experiences. Gross specimens, such as fossils, insects, 
bark, larva, etc., assume new proportions of interest 
when seen in sharp, erect, magnified three-dimen- 
sional detail. 

If at all possible, there should be at least one AO 
CYCLOPTIC in every biology class...set up and 
readily available for use by all students. Invite them 
to bring in their own specimens for study and 3-D 
viewing. The student's-interest is aroused. ..he partici- 
pates actively...the learning process is quickened. 


American Optical 
Com pany 


INSTRUMENT DIVISION, BUFFALO 1S. NEW TORK 


with the AO Spencer Cycloptic Stereoscopic Microscope 


Observe teeming infusoria jungle in 3-D 


AO Spencer CYCLOPTIC Stereoscopic Micro- 
scopes are built to withstand hard usage by the most 
active class. Rugged, construction guarantees years of 
service. Special “Permanent” bonding agent assures 
— prism alignment. Tough baked, epoxy enamel 

nish resists chipping, abrasions and chemical deteri- 
oration. 

The unchallenged superiority of the AO CYCLOP- 
TIC has been time-tested and performance proved... 
thousands are in daily use in education, research and 
industry. 

Colorful 36 page brochure is yours for the asking, 
mail handy coupon below. 


Dept. Q11 


Please send SB56 brochure on AO Spencer CYCLOPTIC 
_ Stereoscopic Microscope. 


Name 


State 


City. Zone 
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Basic Research in the 
Social Seiences 


Need for increased support of basic research in the social 
scrences was underscored today by the National Science 
Foundation in announcing elevation of its Office of Social 
Sciences to divisional status. Dr. Henry W. Riecken, for- 
merly Head, Office of Social Sciences, on leave of absence 
from the University of Minnesota, has been appointed 
\ssistant Director of the new Division of Social Sciences 
The other divisions of the Foundation are the Division of 
Mathematical, Physical, and Engineering Sciences; the Di- 
vision of Biological and Medical Sciences; and the Division 
of Scientific Personnel and Education 


“Elevation of the Office of Social Sciences to divisional 
status recognizes the insistent need for supporting more 
fundamental studies in the social sciences, particularly in 
the face of diminishing support from other sources,” said 
\lan T. Waterman, Foundation Director, in announcing 
establishment of the new division. “Several large private 
foundations have either diminished their support of basic 
research in the social sciences or have shifted the emphasis 
of their support to applied social sciences. The National 
Science Foundation is the major agency of Government 
supporting basic research in the history and philosophy of 
science, in large areas of anthropology, sociology, and social 
psvchology. and in areas of economics which lend them- 
selves to scientific treatment 


“The magnitude of the need is indicated by noting that 
for the past two years the funds granted for support of 
the social sciences have been only about one-fifth of the 
funds requested in the form of proposals. Foundation action 
today ind’cates its appreciation and recognition of the 
importance and quality of scientific research in the social 
sciences and its belief in the sustained growth of these fields. 


“Some of the foremost social scientists in the United 
States are now pursuing research under Foundation grants,” 
Waterman said. ‘Establishment of the new division should 
indicate to them and their colleagues that the Foundation 
is pledged to assist in the study of basic problems in the 
social sciences and the development of research techniques, 
rather than applied craftsmanship in social affairs or in 
contemporary social problems. We are confident, as well, 
that this action will help te attract into the fields of the 
social sciences additional able young investigators whose 
interests and skills equip them for such work.” 


The new Division will organize its support of basic 
revearch in the social sciences under four programs: (1) 
anthropologist sciences—including ethnology, archaeology. 
linguistics, and physical anthropology; (2) economic sciences 

including econometrics, economic and social geography, 
the economics of research and innovation and general 
mathematical economics; (3) sociological sciences—includ- 
ing demography. social psychology, psycholinguistics, and 
the sociology of science; and (4) a program supporting basic 
research in the history and philosophy of science. 


Among Foundation aims in supporting the social sciences 
are the achievement of a more adequate level of support 
than has been possible for the best proposals, and the de- 
velopment of support of “coherent areas” of social science 
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research. Several requests have been received by the Foun- 
dation for interdisciplinary basic research aimed at under- 
standing complicated phenomena such as the structure and 
acquisition of language; the economic behavior of units 
within our social system—beginning at the level of the 
individual, proceeding in complexity through households. 
firms, and governmental units; and the behavior of social 
systems and social processes themselves. Such requests 
indicate some of the current frontiers of social science 
research where rewarding progress may be expected. 


The new Division of Social Sciences reflects the steady 
growth of Foundation concern for the adequate support of 
basic research in the social sciences from the time six 
vears ago when the Foundation made its first grant for 
research support in these fields. Initially, grants were made 
in “convergent fields” either by the Division of Biological 
and Medical Sciences or by the Division of Mathematical. 
Physical, and Engineering Sciences. The social sciences 
began to assume a separate identity in 1956 when the Social 
Sciences Research Program was created and grew consider- 
ably in stature two years later with establishment of the 
Office of Social Sciences. When the Office was created in 
1958, the annual budget was $850,000 dispersed among 49 
grants. The present budget, fiscal year 1961, is $3.4 million 
which should support about [30 grants. 


Foundation activities in the social sciences are guided by 
an Advisory Committee, now termed a Divisional Com- 
mittee, whose members include Leonard 8. Cottrell, of the 
Russell Sage Foundation, New York City; Fred Eggan, of 
the University of Chicago; John Gardner, of the Carnegie 
Corporation, New York City; Pendleton Herring, Social 
Science Research Council, New York City; Josepl. Spengler 
Duke University; 8. 8. Wilks, Princeton University; Logan 
Wilson, University of Texas; and Dael Wolfie, American As- 
sociation for the Advancement of Science, Washington, D. C 


—National Science Foundation 


Atomie Structure of 
Crystalline Materials 


X-rays are an essential tool in the study of the structure 
of solids because their very short wavelengths are of similar 
dimensions to the distances between atoms. To a very 
great extent all the properties of solids are dependent upon 
the arrangement of the atoms of which they are composed. 
Thus, a knowledge of this arrangement is vital to an 
understanding of the behavior of materials. 

The precise measurement of interatomic distances and 
determination of the structure of solid materials constitute 
a major program of the National Bureau of Standards. 

X-ray measurements are made which are extensively used 
in industry and research as standards for the identification 
and study of complex substances. 

For example the data being accumulated on clays, ce- 
ments, pigments, metals, glass minerals, and plastics will 
be helpful in the solution of problems associated with the 
better utilization of these and other materials. 


—National Bureau of Standards 
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PINPOINT ENDPOINTS PRECISELY WITH 
NEW FISHER TITRIMETER?® Precision electronics, 


wide choice of electrodes permit exceptionally close determination 
of titration endpoints. Range: 0 to +1400 mv, 0 to 14 pH. Reso- 
lution: +2 mv, +0.02 pH. Accuracy: +0.5%. New Titrimeter, 
Fisher’s potentiometric titrator (patent pending), comes in two de- 
signs: Model 35 for manual titrations; time-saving Model 36 for 
automatic and manual titration. Optional accessory kits for micro- 
and Karl Fischer titrations. For full details, call or write for information 
Bulletin FS-247. s-158 


FISHER SCIENTIFIC 


World's Largest Manufacturer-Distributor of Laboratory Appliances & ‘Reagent Chemicals 
711 Forbes Avenue, Pittsburgh 19, Pennsylvania 
For immediate service call Express 1-1330 in Pittsburgh, Pa. 
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Foundation Releases Study on 
Research and Development 
and the Gross National Product 


Expenditures for research and development in the Nation, 
estimated at $124 billion in 1959, were equal to 2.6 percent 
of the gross national product (GNP) for that vear. During 
recent years this ratio has remained relatively constant, 
over 2 percent 

These data are included in a report released today by 
the National Science Foundation which emphasizes that 
expenditures for research and development serve as one of 
the most productive stimulants to long-run economic growth. 
While research ana development expenditures increased as 
a percentage of the gross national product from 1953 to 
1959, the report noted the modest share they continued to 
represent in the total national effort. 


Technical innovation and its subsequent diffusion in the 
economy can exert a steadily renewing long-run force on 
national investment and output, the report points out. The 
impact of innovations such as the transistor indicates that 
certain R&D efforts exert a multiplying long-run effect on 
the Nation's economy, frequently greater than the ‘“multi- 
plier” effects of investment in plant and equipment. In 
1959, research and development expenditures represented 
about one-tenth of national investment. 


The report further notes that research and development 
outlavs by industrial firms were maintained at approxi- 
mately the same level for 1957 and 1958, while capital 
expenditures on plant and equipment were cut back from 
$37 billion to $30.5 billion during this period of downturm 
in business activity 

The Foundation study states that technological progress, 
through new products, new processes, and new resources, 
is a key measure in obtaining long-run economic growth, 
achieving enrichment of living standards, and providing 
for national defense. 

Basic research expenditures represented only two-tenths 
of one percent of gross national product in recent years. 
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Since many research and development accomplishments 
derive ultimately from the basic research effort, the study 
suggests that it represents a relatively inexpensive means 
of accelerating economic growth. 

The Foundation study. ‘Research and Development and 
the Gross National Product.” is reported in Reviews of Data 
on Research & Development, No. 26. Copies may be 
obtained from the Superintendent of Documents, U. 8. 
Government Printing Office, Washington 25. D.C. (Price: 
10 cents.) 


New Prefixes for Units 


The National Bureau of Standards has decided to follow 
the recommendations of the International Committee on 
Weights and Measures to use new prefixes for denoting 
multiples and sub-multiples of units. The Committee 
adopted the prefixes at its meeting in Paris in the fall of 
1958. In addition to the 8 numerical prefixes is common 
use, which are given in the table below, the Committee 
expanded the list by adding the 4 prefixes marked with an 
asterisk. Thus, for example, 10°” farad is called 1 picofarad, 
and is abbreviated 1 pf. 


Multiples 
and Sub-M ultiples Prefizres Symbols 
1 000 000 000 000 — 10” tera* Tr 
1 000 000 000 — 10° giga* i 
1 000 000 — 10° mega M 
1 000 = 10° kilo k 
100 = 10° hecto h 
10 = 10 deka dk 
0.1= 10" deci d 
0.01 = 10° cent c 
0.001 = 10° milli m 
0.000 001 — 10° micro 
0.000 000 001 — 10° nano* n 
0.000 000 000 001 — 10°“ pico* p 


(Reprinted from the NBS Technical News Bulletin, 
October 1959) 
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The Truly Portable... 
Classroom Science Table 


CHECK THESE FEATURES 


1. Full Size 48” x 24” chemically resistant top with safety metal 
edge flange. 
2. Sturdy all metal base cabinet. 


3. Easy-Roll Castors—Two Fixed and Two Swivel with brakes for 
quick maneuverability and stability. 

4. Large, two gallon, water supply in unbreakable bottle with easy 
operating long life marine pump. 

5. 10%” Stainless Steel Sink with Swing Spout unbreakable waste 
collector Bottle. 

6. Threaded Flush Fiates for Support Rods. 


7. Sectioncl Support Rods—tThreaded to assemble without tools. 
Disassemble into fifteen inch lengths for Convenient Storage in 
Drawer. (Six lengths and two clamps included with each table.) 


8. Six Outlet Electric Supply with fuse, switch, indicator light and 
fifteen foot extension cord. U-Ground and adapter plug. 


9. Safe Arrival and Performance Guaranteed. 


Cambosco Weather Station 


Designed to meet the need for the precision equip- 
ment needed to measure and record the factors 
that make up ‘‘Weather,’"’ Cambosco now offers 
two units—the basic Weather Center for elementary 
study and the complete Weather Station for more 
advanced work. 


The Weather Center (shown on left) includes: 


1—Trip!e Scale Aneroid Barometer 


$ 51.50 
1—Wind Velocity Meter 
64.50 


1—Wind Direction Indicator 
84.50 


The Complete Weather Station including ther- 
mometer, rain gauge, hygrometer, recording 
temperature and barometric pressure instru- 


ments, psychrometers 
Me. 67-55 ....... $426.00 


The safe arrival and satisfactory performance of all 
instruments is guaranteed by Cambosco. 


CAMBOSCO SCIENTIFIC CO., INC. 


37 ANTWERP STREET 


BOSTON 35, MASS. 
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